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Foreword 

I T HAS become increasingly e\ident to tbe American surgeon 
(luring the past few years tliat the surgical management of ul- 
cer isa complex problem. Thepa««ageof time has sufficed to in- 
dicate that the simpler technique^ of gastrojejunostomy and py- 
loroplasty fail to meet adequately the demands of a satisfactory 
operation for ulcer. Moreover, the dl«tru->t of internist'^ in the 
ability of surgeons to overcome the ulcer diathe-sU of a patient 
^nth a duodenal ulcer by operation i-* not without foundation. 
Actuaries tell us that a frequent cause of death in patients who 
have undergone surgery for ulcer h recurrent ulcer with attend- 
ant complications. The rejection of patients with ulcer, wth 
or without operation, for active military duty reflects the mis- 
trust of medical military officers in the ability of physicians or 
surgeons to rehabilitate tilcer patients for tlie strenuous exi- 
gencies of war. And whereas remarkable reductions in the 
mortality of appendicitis and intestinal obstruction have been 
occurring in thi-i country during the past decade, perusal of the 
mortality tables of the Bureau of the Census indicates that the 
mortality of ulcer has remained uninfluenced by therapeutic 
procedures during the last three decades. ^foreo%-er, the 
morbidity of ulcer is equally if not more important than the 
considerations of mortality alone. 

The empiricism of the surgeon in Iiis wrestle uith the ulcer 
problem is coming to an end. Whether an operation affords 
anj* protection against the ulcer diathesis can be put to critical 
test in the experimental laboratorj*. Operations ^riiich fail to 
protect the dog against the Iiistamine in beeswax-provoked 
ulcer arc likely to be followed by recurrent ulcer when such 
operations are employed in the surgical treatment of ulcer in 
man. Furthemiore, this same histamine in beeswax technique 
for the production of ulcer in the dog l»a.s proved of real value in 
testing the authenticity of assertions or the validity of practices 
5 
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with reference to various features or components of any opera- 
tion alleged to affect the ulcer diathesis favorably. 

Dr. Rudolf Nis'en, steeped in the tradition of a long and 
thorough period of training in surgery and scliooled in tlic exact- 
ing techniques of ulcer surger}', is well qualified to write on this 
subject. His contributions to tliis and other phases of surgery 
-are well known. 

It is very proper that Dr. Xissen should liave stressed the 
importance of duodenal closure in the Billroth II tvqic of opera- 
tion for ulcer. Every surgeon who profc-sses to do gastric sur- 
gery soon learns that sati.<facfory closure of the blind cml of the 
duodenum is a sine qua non of a low operative mortality score 
Dr. Xis.«en'.s study and survey of tlie available proposed 
methods of dealing with this difficult tcclinicai problem consti- 
tute an important addition to .surgical literature. 

Dr. Nissen's advocacy of the Billroth I type of gastric icsec- 
tion for vmcompUcated duodenal \dccr is physiologically sovtnd 
Too often surgeons forget that the Billroth 11 type of operation, 
unless accompanied by an c.\tensive gastric resection, itintes 
ulcer recurrence. Furthermore, even an extensive gastric 
resection canied out on the Billroth II plan of operation, 
accompanied by a long afTercnt jejunal loop, is likely to bo fol- 
lowed by stomal ulcer. It was no accident of nature that placed 
the biliary and pancreatic secretions so near the gastric outlet 
Yet surgeon^ will affect to improve upon this arrangement by 
separating the new gastric outlet widely from the alkaline and 
pancreatic juices! It is little wonder that .such operations are 
followed by stomal ulcer in a fairly large percentage of inst.anccs. 
In fact, that very technique, three-quarter ga-tne rc'cction 
with a long aiferent jejunal loop, has been employetl in this 
laboratory for the experimental production of ulrei in the dog. 
On the contrary, following rimilar resections accompanied by 
an anastomosis made at the suspensory duo<lcnojejiinal liga- 
ment, ulcer cannot be provoked in dogs with the additional u«e 
of the unrelenting .stimulation of gastric secretion alTordefl by 
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the histamine in beeswax implantation. The duodenal mucosa 
is the segment of the intestine which has the richest supply of 
secretin. The best phj’siologie stimulus for pancreatic secre- 
tion with high buffer values is the pre.^'ence of acid in the 
duodenal loop. Surgeon.s cannot afford to neglect the great 
importance of the secretin factor in gastric resection for duo- 
denal ulcer. Succe'^sful operations for ulcer must be phj-sio- 
logically sound as well as technically .«afe and correct. Fulfill- 
ment of the latter requirement assures survival of the patient; 
satisfaction of the first criterion suggests that the patient will 
remain well and free from ulcer recurrence. 

OwE\ H. Wanoevstee.v 


Minneapolis, December 1944 
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This book deals with certain technical maneuvers illustrated 
by a Mines of drawings. The text is limited to an explanation 
of the rationale of the procedures and an amplification of the 
legends of the pictures The objection may be rated that sucli 
a description of a technic recommended for operative treatment 
of a certain type of duodenal ulcer can be dispensed uith. On 
the other hand, judging from my own material, about 75 per 
cent of all duodenal ulcers coming to operation belong to the 
category under discussion. Moreover, the ratio between duo- 
denal and gastric ulcers submitted to surgery is about 7:1. 
Therefore in about 50 per cent of all cases in which surgical 
intervention for ulcer is indicated, the procedures herein de- 
scribed are applicable. It is common experience that in duo- 
denal ulcers no part of gastric resection is more likely to be 
followed by serious complications than tlie closure of the duo- 
denal slump. 

Since my first publication on the subject, some twelve years 
ago, several similar methods based on the ^ame principle have 
been published. This is considered sufficient proof of the fact 
that the principle is so\ind and that there h a need to replace the 
exclusion resection by a more radical procedure. 

Elaboration of the technic of operation for jejunal peptic 
ulcer may be welcomed by tho=c who«e experience with tlu> rare 
and complicated condition is limited. It is my opinion that 
the two stage operation, as described, is advantageous in poor 
risk patients. 

All of tlie illustrations in this book rcpre.sent oiigiiial drawings 
and adaptations prepared by Ruth Nis^en. I should like liere 
to express my sincere gratitude to her and likewise to Dr. 
Edward Ilir^eli, for liis hclpin tlie preparation of the manuscript. 

Rudolf Xissen* 

AVtr York, Kovemher 19^4 
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Duodenal Ulcer 


Gexerai, Coxsideratioxs 

A drief dl^cucpion of certain clinical, anatomic, and patho- 
logic factors may be helpful as a background for the op- 
erath-e technics to be described in thi‘« sur^'ej-. 

A« the common use of the expression “ulcer problem” implies, 
there are a number of unelarified questions relating to the 
pathology and especially to the etiology of peptic ulcer. 

Most students of the disease have attempted to prove a 
single chief etiolo^c factor responsible. Thus one group, as- 
suming extragastric influences — such as continuoiw excessive 
psychic .strain, anxiety, or fear — to be mainly causative, has 
tended to underestimate the importance of the local phenom- 
ena. Another school sought to prove that ulcer development is 
preceded by inflammatory changes in the mucous membrane or 
by circumscribed circulatory disturbances and that factors 
explained on the basis of other genetic theories have no im- 
portant bearing. 

Experiences nith peoples of different races, of very divergent 
p-sychologic background as well as disparate dietetic and nutri- 
tional habits, have indicated that different causes can neverthe- 
less produce similar pathologic conditions. It uill, however, be 
generally conceded that vegetative nervous system reactions 
to psychic stimuli are of paramount importance, especially in 
the largo centers of population of more highly chdlized coun- 
tries. Considering the multiple psychic irritations to which the 
city resident is often exposed, it remarkable that resultant 
somatic damage is not more frequently in eridence. Of the 
important organs that are dominated by the vegetative ner- 
vous S3'stem — such as tfje heart, lix'er, and intestinal tract — the 
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stomach i« the most rcaoti^'c to tl»e constant stream of auto- 
nomir stimuli. A general appreciation of tlio influence of 
emotions on organic function.*? appears in the colIoquiali>ni« 
referring to “nausea” at the sight of a <lete‘*tecl person and los? 
of appetite on rec6i\ing batl new?.. The secretory functions of 
the stomach, as nell as Us motor functions, are knomi to be 
modified by psychic irritation of any kind. Yet .stimuli of 
similar quality and degree will ha\e unpredictable effects oti 
gastric secretion, leading to aiiaeuUty in one individual anil 
hyperacidity in another. An attempt lias recently been made 
by Wolf and Wolff to associate various leaclions witfi certain 
nell defined affective states Tlicir experiments seem to permit 

the conclusion that emotions involNong conflict, hostility, re- 
sentment. and anxiety increase the function of the stomach, 
while fear, sadness, and oilier feeling'* involiing a desire for 
t^itlidrawal have a dc/wmtnp influence on gastric pocrctiou. 
To be sure, it is not easy to understand why emotions so in- 
timately lelated as, for instance, fear and anxiety, should linve 
opposite efTect> on the act ion of the .stomach 
Although definite physical characteristics of an “ulcer type” 
are recognizable, the bearing of constitutional factois K not 
clear, for patients with comparable physical .stigmata may be 
found to exliibit eitJier hiTieracidUy or anacidity. Statistics 
do ftliow, houever, that a much larger percentage of men than 
of women develop peptic ulcer, just as the pj-cilispo«ing factor 
of liyperserretion is relatively mote common in males 

In addition to tlie group of rases .shoning coiitiibiitory symp- 
toms of autonomic imlialancc, many patients would appear to 
develop ulcer as secondary to tlie toxic effect of certain foods. 
There is no evidence that alcohol in any feum plays more than 
an msignificant lole Our experience in Turkey, where tobacco 
smoking and coffee consumption are both evccssi%-o, indicates 
tliat both may be etiologirallj connected with ulcer, cspcci.illy 
tluodenal ulcer, thougii coffee would appear to be Icsn culpable 
than tobacco. The definite effect of tobacco on tlie antonoraic 
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nervous system has been established, so that it could be found 
responsible for the lij’perfunction of the gastric muco'sa. The 
mechanism of the action arising from heavy indulgence in coffee 

probably similar. 

In a third group of ca«e«s, undernutrition or malnutrition 
was according to our experience a definite causative factor. In 
certain parts of Europe and A«ia, even before the actual war, 
during periods of severe food shortage due to lack of transporta- 
tion or failure of the har\'est, the great increa'^e in the number 
of ulcer cases approached epidemic proportions. These starva- 
tion cases remarkably often presented very large ulcerations, 
practically always in the duodenum, and responded rapidly 
to treatment with adequate nourishment. The same patients, 
however, if subjected again to similar undernutrition would 
develop recurrent attacks, and were then less amenable to 
medical treatment. Clinical observations made on these 
patients led us to belie\'e that low protein diet is the causatire 
factor rather than lack of vitamins; this is in accordance with 
experiments of Harris, Abbasy, Yudkin, and Kelly. 

As to the conditions prevalent in the organ in wWch the 
peptic ulceration is located, convincing evidence has been 
assembled to sliow that gastric hj-pcraciditj' is a sine qua non, 
at least in cases \Yith duodenal and jejunal peptic ulcers. The 
maxim, “Xo ulceration in the absence of hiTjeracidity,” has 
stood the test of all the inve<»tigations of the past eighty years, 
and excessive aciditj' remains the chief object of therapeutic 
attack. TIjc relation between hyperacidit}' and gastritis in 
the«e case.s is still an open question. Only a certain proportion 
of the stomachs resected for ulcer show the pathologj* of 
generalized gastritis. The area of inflamed mucosa con- 
sistently present is limited to the immediate vieinit j' of the ulcer 
itself, and undoubtedly represents a t3'pieal inflammatori' 
reaction of the specific tis'^ues involved by the process. 

In am* event, the therapy of today is focused on an attempt 
to rc-establi«h normal secretory gastric function, though in past 
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years i\m point of view lias often liccn lichl in low esteem. 
However, if it Is granted that normal secretory activity i' of 
primary importance for successful treatment, tlion ohnoady 
the disea^^ itself lies os'^utiaHy within tijc province of internal 
medicine. It is true, tobesure, that up to tlte present attempts 
to aeliieve permanent correction of hyperacidity by medicinal 
means have not been entirel3' successful However, c\cn the 
intermittent normalization of sccrelorj’ function effected either 
by medication and diet or through treatment by duodenal’ 
intubation has brought about clinical improvement and even 
subjective cure in a large percentage of cases, though tiic figures 
for cures claimed for conservative treatment %'ary considerably. 
Consequently, except in the e\'cnt of acute surgical emergency, 
operative intervention i* not warranted in the average relatively 
lienign case of peptic ulcer until the social and econontic 
status of the in<)ividual patient has been evaluated and a 
thorough (rial of medical treatment 1ms proved to be of no 
avail. Lahey reports that only 8 per cent of the oa-es of 
peptic ulcer at las clinic come to operation — surely an admirable 
demonstration of surgic.al restraint An elaboration of the 
indications for surgical inter%cntion will be prc.scnfed sub* 
scqitcntlj-. 

As has been rcmarkcil. peptic ulcer in most instances run* a 
benign rour.se Tberefore, iiniwrial application of Mirgical 
measures to avert potential orcurrenre of i>erforation or hemor- 
rliage Ls not justifiable in view of the reIati\’o infrequenej' of 
these complications, wliich can as a rule lx* prevented by con* 
.servative medical care. 

On the other hand, if a Iiigh incidence of mnliguant degen- 
eration of peptic ulcers could Iw proved, moie /reqiiciit and 
earlier f-urgrcal exploration wouhl Iw indicated. Opimons of 
.authorities are somewliat divergent on this (jucstion, most 
authors’, Jiowcver, reporting a relatively Pinall percentage (from 
4 to 5 per rent) of maligiiancj' in gasiric ulcers. In Turkey, 

I found the percentage somew’Iuit higher when the primary 




DUODENAL ULCER 


17 


diagnosis was that of gastric ulcer. All investigators agree, 
ho\^evcr, that duodenal ulcers, which are to be the subject 
of this discussion, ver.v rareJ.v become carcinomatous. Hence 
apprehension in this regard cannot properly constitute a .sur- 
gical indication. 

Since the early days of surgical treatment of peptic ulcer, it 
has been emphasized that besides extirpating the lesion, the 
operative procedure should include an attempt to aid in neu- 
tralizing the gastric secretions. It was hoped that gastro- 
enterostomy would accomplish this by leading the alkaline 
duodenal juices into the stomach This “internal apothecary" 
theory, as it has been called, has had its warm adherents up 
to t})e present day, as shov\n by the recent literature. The 
u«ual preference for the posterior anastomosis may be ascribed 
to the fact that it is not commonly supplemented by a short 
circuiting entcro-anaslomosts, thus giving the duodenal con- 
tents free passage into tlie stomach. Bccau«e of the con- 
\’iction that this neutralizing mechanism is of paramount im- 
portance, supplementary entero-anastomo«is following the 
Billroth II resection was discredited, since this technic diverts 
the duodenal fluid directly and prevents its pas.'«age via the 
gastro-entcrostomy. Some surgeons, as for instance Laliey, 
after performing a gastric resection and anterior anabtomo«i.‘=, 
refrain even here from performing a .supplementary entero- 
anastomosis, in order to make certain that the duodenal fluid 
«ill flow into the residual stomach. 

Ilovever, the figures for gastric juice acidity after partial 
gastrectomy' with and without short circuiting anastomosis are 
not very convincing (Enderlen, Freudenberg, and von Red- 
witz,- Keppichy I\wlwl,StaTUvkgSit ‘’aw fewer marginal nkers 
following the Billroth II procedure with accompanying entero- 
ana.stomosis than following the Billroth II tcifiioid entero- 
anastomoMS (p. 94). It remains still to be proved that per- 
mitting the duodenal juice to flow directly into the jejunum is 
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clKndvaiitageous. On tlie other hand, establishing a sup- 
plementar}’ entero-anastomosis after the resection has one 
definite advantage: it ser\'es the important function of 
evacuating the afferent jejunal loop and thus relieving tendon 
rvithin the duodenal stump, rupture of which is by far the mo^t 
frequent cause of fatal rompHcations following gastric resec- 
tions It has been stres«jed by several authors that reliable 
clo-sure of the duodeiial stump, even if performed in the classic 
way, cannot be guaranteed. We believe tliat separation of the 
stump is not alwaj”!} due to inadequate suturing, but may 
sometimes be caused by rupture <hie to overdistention from 
obstruction and back pressure. 

After all, the liigh percentage of occurrence of jejunal 
ulcers following gastro-enterostomy shows that the chemical 
efficiency of the “internal apothecary” leaves much to be desired. 
Consequentl3% other means of achieving satisfactory and 
lasting control of the bugbear of hiTJeracidity resistant to 
medical tieatment vere diligently sought for The most radi- 
cal as well a.s most effective operation eventually proved to be 
that of excision of large portions of the mucous membrane of the 
etomach by the teclinically expedient procedure of gastric 
resection. Wiiilc cxeirion of the ulcer ,nmi of a small surround- 
ing area of stomaclj was motivated bj’ the empliasis upon the 
dangers of perforation, hemorrhage, or malignant degeneration, 
the present day optimum «iurgical procedure is considered to 
be that of excision of the ulcer combined with an cxteu'iie 
resection of the stomach 

However, opinions <liffer as to how much stomach should be 
resected, TJiere is a tendency to abandon the .so-called siili- 
total resection, wliich means re^ection of at lea.st three-fourth-* 
or four-fifths of the stomach, in favor of a less generous removal. 
Of course from a theoretic point of view it would be advi'^.ihle 
fo use the degree of hjTJcracjdityasan indication for the extent 
of re.section. In other wonls, the greater tiie loTieracidity, 
the more .etomach should be remoml. Heuer points out th.at 
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“there is in general a reduction of acid ?ecretion in proportion 
to the extent of the rcFCction. But resection of any magnitude 
consistent until a reasonable moi^taUty does not insure achlor- 
hydria. Moreover, when we compare the clinical results with 
the aciditj', we again find a lack of correlation; for in minimal 
resection 90 per cent of the patients have satisfactory results 
while 25 per cent have a rerluction in acid.” Therefore it can 
be assumed that removal of one-half of the stomach can be 
regarded as an adequate resection, provided — and this has to be 
emphasized again and again — that the pylorus and the antrum 
aL«!o are excised. 

At one period during the historj' of these developments, the 
so-called pnlliative resection was indorsed by Finsterer and 
quite extensively employed Tlie theory of this method mini- 
mized the importance of removing the ulcer in favor of resection 
of a large portion of the “healthy” stomach In the case of 
duodenal ulcer, a successful technien! re.sult for such a palliative 
resection iLsually requiretl leaving not only the ulcerated area 
but also the pylorus and a considerable part of the adjacent 
antrum in situ, although these structures play a significant role 
in the mechanism of ga.stric .secretion. For while the mucosa 
of the antrum produces only a small quantity of rather weak 
juice (Edkins, Zukschwerdt), its hormonal activity via the 
blood stream (Edkins) seenus to be a powerful stimulus to the 
acid-forming glands of tlie fundus. The physiologic process 
that Pavlov termed the second or chemical phase of gastric 
secretion has been assumed to originate in the antrum. How- 
ever, it ha.s not been conclush'ely established that the antrum 
is solely responsible for the liormonal stimuli, and hence it 
lias not been proved that ablation of the mucosa of the antrum, 
as fir.st proposed by Finsterer (1918), and later bj’ Wilmanns, 
Bancroft, Wangensteen, and many others, will completely 
interrupt this reflex mechanism. 

It is perfectly possible, although not as yet confirmed by ani- 
mal experimentation, that the pylorus muscle may function in 
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relation to the fundu'! 8eeretion much ns docs the antnim. 
Clinical observations indicate that the pj'lorus, left behind in 
the palliative resection, may operate to prolong the chemical 
pha^ as docs an experimentally obstnjeted pylorus in animals 
DIorton, Elman and. Eckert). On the practical side it must 
be said that in the excisions of the antrum mucosa that I have 
seen other surgeons perform, as \iell as in the few I have car- 
ried out myself, teclmical complications have sometimes been 
troublesome Bleeding is iisuallj' profuse and difficult to 
control There la aKo tlie inevitable doubt as to the adequacy 
of the blood supplj remaining to the denuded muscular wall 
of the pylorus Apparently Finsterer himself found little 
salue in the maneuver, for he discontinued use of it after a 
period of trial 

To obviate the disadvantage resulting from the residual an- 
trum plus pylorus, some surgeons (Zuk'chwerdt and Eck) at- 
tempted a transection of the duodenum proximal to the ulcer 
but just distal to tlio p>loru.s. However, according to my 
experience, the extensive infiltration and adhesions caused by 
penetrating ulcers of the posterior wall of the duodenum in 
that region will then usually prevent satisfactory and de- 
pendable closure of the duodenal stump The same is true 
with regard to an antrum pouch of insufficient size left behind 
after exclusion resection. 

The surgical problem is less complicated if the patient has the 
flat, nonponetrating type of duodenal ulcer, wluch is usually 
double or multiple. The.se flat ulcers are not inclined lo bleed 
profusely or to perforate, and they need not be excised, pro- 
vided that a postpyloric faction is made. 

The operative teclmic to be described applies to the pene- 
trating, so-called “nonre«ectable” ulcers, wliich comprise a 
large majoritj- of all <luodenal ulcers. Besides their relative 
frequency, they are of practical importance to tlic surgeon for a 
number of other reasons. Tliey are the most resistant to 
medical treatment, they cause more intense "Ubjective symp- 
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toms and greater Iij'poracidity, they sliow more tendency to 
hemorrhage than is the 08*50 with gastric ulcers. Their fre- 
quent occurrence as compared to gastric ulcers is illustrated 
in our own material, in which the ratio of duodenal to gastric 
ulcers is 7:1 (in those eases coming to operation). 

Because of the above outlined considerations, numerous 
apparently minor and seemingly insignificant details of technic 
will be elaborated upon in the description to follow'. It should 
be appreciated that the success or failure of the duodenal stump 
closure may depend on the placing of a single suture. The 
fact that to tliis day the method of exclusion resection is 
often favored proves that the technic of clo.sure after radical 
operation for penetrating duodenal ulcer is not yet regarded as 
dependable. 

It may be granted that the Finstcrer operation, in which the 
operative field is restricted to normal stomach tbsue, has been 
developed into a standardized and routine procedure that can 
be cntnisted to surgeons of limited experience without undue 
rbk to the patient. Ncvcrthcle^.*?, the mortality figures for 
this operation are quite high, again considering that the tissues 
involved are those of a normal organ, anatomically .speaking. 
Fatalities may be due to peritonitis secondary to rupture of the 
inverted antrum, or to hemorrhage from or rupture of the 
ulcer itself, which has been left in situ. 

The inverted and stitured antrum after reaction sliows 
e?pecially great tendency to rupture m tha«e cases in wliich 
there Is marked stenosis of the region of the ulcer, because the 
mucous secretions or blood accumulations back up under in- 
creased pressure. 

Stadstics show the immediate mortality rate for the Ftnsterer 
operation to be fairly high — per cent according to the report 
of y.ukschwerdl and Ilorslmann in 1936 covering 1834 palliative 
resections. But fatalities following secondary operation for re- 
section of jejunal ulcer shoidd properly also he included, and the 
incidence of this postoperative complication is known to he high. 
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Tliough Finstercr fiini'clf found a rate of only 4.8 per cent, 
a I’eoetit report by Kiefer of tlie Lahcy Clinic lists tliirty 
Fiiistcrer operation^, of u'Wcli seven were followed de- 
velopment of postoperative jejunal ulcer. In 1933 I reported 
the occurrence of 4 cases of postopeiative maigiiial ulcer 
after eighteen palliative rejections. Of course, this iv too 
.small a .series to be of real statistical importance, but it em- 
phasizes the fact tiiat quite a number of ca^c.s require a secoiul- 
arj’, tecimically more difficult surgical procedure with an 
accompan.nng higher morlalily risk. In other woids, a con- 
apicions proportion of palients xcho hafc had seemingly successful 
Ftnalerer opernlions sucatmb later to surgertj undertaken to cure 
t/icm of pQSlopcndne jejunal ulcer. 

This aspect of tlte .situation would .scetn to justify the radical 
removal of any duodenal ulcer, provided tiic operative risk 
is not too groat. 

The components of this rhk may profitably be subjected 
to analysis Tiicy derive chiefly from factors clue to the 
character of tlie local pathology and to the degiee of technical 
competence of the surgeon. A primary aim of this sun-ey 
will be to picsent more or less standardized loclmics that, while 
ats^iical, are applicable to frequently occurring pathologic 
situations. Obviously .sucJi plans of procedure should 1)0 of as- 
sistance to the operator who has had more or less experience in 
tlic t 3 'pical operations of ga.stro-iritcstinnl surgery and lias ma«- 
tcred t he fundamentals of tlreir routine, and cannot be cxi^cctcd 
to provide a .substitute for this prerequisite e.xpcriom-o at the 
operating table However, it may be cretlitcd to the simplicity 
and reliability of the method to be de«cril>cd that 200 radical 
resection^ of penetrating duotlcnal ulcer of the posterior uall 
reported by the author hi I93S, were performed by six different 
svugeons of bis ciepaitraenY, Ibree of uiion^ bad only limited 
experience in gastric surgery. 

In tlie literature dealing with tlw surgery of duotlenal ulcers, 
much attention has been devoted to questions concerning non- 
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resectable or inoperable duodenal ulcers. Variation in the 
figures of incidence for these in the statistical reports of in- 
dividual surgeons is probably due in part to subjective differ- 
ences of interpretation and definition. Table 1 illustrates this 
variation. 

Table 1. — Varialiona in Pereeniagea of Nonreseetable Ulcers 


ACIHM reSCEfTACj: 

Srandl 0930) 5S 

Jacobuvici (1032) 50 

Koenig* 14 

ZukachnerJt and Eck (1932) 10 

Berger* (1932) 8 


• Figures as given in Zukschnerdt, I- , and IJorstmann, H • Ergebn. d Chir 
u. Orthop. 20: 440, 1936. 

It is significant that as the surgeon’s skill develops, the num- 
ber of duodenal ulcers that he classifies as not resectable 
without undue risk h apt to decrease. This is illu.stratcd 
in tabic 2. 

TtBLE 2.—rarta(ions tn Percentages of yonreseetable Ulcers on Basts 
0 / More Eilen<led Experunee 


Author 

1 rrrcesufrti 

Fnsl Rtpott 

Lalrr Report 

Finsterer 

16 6 

6.0 

FlOrcken 

20.0 1 

10.0 

Huge* 

SO.O 

3.3 


• Figures aa given in Zukschwerdl, L , and Iloratmann, n Ergebn. d Chir. 
u. Orthop SO; 440, 1936. 

The decision that an ulcer is nonre.«ectable is usually ba^ed 
on the presence of one or another of the follou’ing anatomic 
situations (figs. 1-1): (1) involvement of the papilla of Vater 
or its vicinity in the ulcerated area; (2) extensive penetration 
into the hepatoduodenal ligament, with presumable involve- 
ment of the common duct; (3) penetration into the gallbladder. 

The frequency r\ilh which these findings arc described in tJie 
surgical literature contrasts with tlie infrequency of discovery 
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Tigs. 1—1, Various Directiojvs of Pesetoatios' of Di'ooenvl Ulcers 
u «» ulecr i> -• iwncreas 

Pig 1 Ulcer oS posterior wall close to inferior liorclcr jienetriitirg into 
pincrcas and gastrocotie hgirocnt 

Pig 2 Ulcer o/ nntmor nail iicnetRitiiig into gallbLidiier or gastrolieivitic 
ligament. 

1 ig 3. ncer of fjostenor nail penetrating into fwnemis 

pig 4 Ixmgitudinal section of iluodenum with iietxetr.atmg ulcer of 
posterior nail Tlie fohls of the mumis membrane iimverge tnnarJ 
the ulcer 

of the first two conditions at autops3-. Ilowevor. tlits contra- 
diction is more app.arcnt than real, for the followiiiff rca«o«-f. 
Kxtcrnal observation or palpation may indicate possible 
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penetration into the region of the papilla or the common duct, 
whereas if the anterior wall of the duodenum is exposed and 
mobilized, the topographic relation to the anterior wall will 
reveal that the depth of the penetration has been overestimated. 
Ulcers extending to the immediate vicinity of the papilla are 
so rarely encountered that for practical purposes they need 
j)ot be considered liere. Figures 5 and 6 give an impressive 
demonstration of the relatively large distance between the 
umal location of duodenal ulcer and the papilla of Vater. In 
this ca.'Sj, gastroduodenal resection for bleeding duodenal ulcer 
was performed elsewhere. I liavc seen only one case in which 
the X-ray films suggested that the ulcer cavity might extend 
to the papilla. Tlio patient had mild symptoms and did not 
come to operation. 

Perforation into the hepatoduodenal ligament creates serious 
difficulty only if, as is rarely the case, the common duct is found 
to lie in the open ulcer cavity. 

In our material, we encountered 3 such cases, in 2 of wliich 
insertion of a T tube into the common duct appeared effective 
and healing was prompt. In the third, I thought it would 
suffice to cover the defect in the duct with epiploon. However, 
aithouglj a subplirenic abscess developed, rupturing spontan- 
eously through the incision, the patient recovered. 

Lahey introduces a T drain into the common duct in all 
cases in which involvement of the duct seems probable 
(figs. 7-9). 

Penetration into the ^llbladdcr is not in it'^elf a sufficient 
rea«ou for voting against resection. The gallbladder should 
be removed at operation, if, as is usually the ea«e, its nail is 
found to be indurated. However, if ulcers penetrating into 
the gallbladder also extensively involve the anterior duo- 
denal wall, resection should not be attempted. As m'll be 
explained in detail later, laige ulcers of the anterior duodenal 
wall are very apt to be nonrescctablc, in contrast to tho'se of 
the posterior wall or of the greater or Jescer duodenal curvature. 
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Among 220 operations for duodenal ulcer reported by tlie 
autlior in 1938, there ivere only 3 eases in wliicli the term “non- 
rcpectabk” was justifieil In one of them, cicatrization of 



Fig. 5 Roe-stcevogiiam of Patievt Who Had SrnroTAt. GtsTHEcrosir 
nm Diorenae Ulcer 

One year K-ster, dunna Uie TOur«e of aiiotiier ri{)en*Uun, it wa"* {x^-sihlc 
to take a cholajigiogram, whiclj dewly »Ik»w« 1 tlie {ORPidcrnlilc <!i«lanie 
beta con what isapiiarently the diimJenal "lump, ami tlie entrance of the com* 
moil tliict into the deseemling (lortHm of the dumleninn 

multiple ulcers of the anterior and posterior walk had reducwl 
the duodenum practically toafilirmiscord. “^otliat a depeiidalile 
duodenal rlo-iure could not Im-ye bssn effected, tliercfore 
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a Finsterer operation was performed. In the other two, in 
botli of which there was penetration into the gallbladder, 
we attempted without success to mobilize the anterior duodenal 
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Flos. 7-9 LAinn'e PnoTEcrivE Mrascre ix Po^rtioB I'ueh 

Adherevt to Cousto^ DlCT 

Fig. 7. Location of niter in relation to conuuon duct licvel of tli&ection 
marked by tlotted iinc. Ulcer crater apparently far proTunal to line of 
resection 

Fig 8. T tube prophylacticallytosertwl in common duct to BTOuS oiwtruc- 
tion of duct by suture or by inserted stump. 

Fig. 9. Final ixauit. 

CFrom Laheyj F.: Surg » Gynec &. Obst. TG: 643, 1943. Pcrmiision 
Surycry, Gyneroiogj; ond 06»(f[rwr) 

nevertheless attempted the radical procedure. Tlie^e ulcers 
had perforated into the gallbladder and m each e.r^e only 
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minimal mobilization of the anterior duodenal wall was possible. 
After excision of the ulcers, it was indeed e\'ident that a sati'^- 
factory inversion of the stump could not be achieved. The 
emergency procedure illustrated in figure 10 and figures CS to 



I'lO. 10 Opes Duodesitm after Tbvssection vt Le^xe of Ulcer, 
Showing Anterior Wall Inseffictext for Closure 
TbLs situation docs not allow of any sort of inversion suture I^^thout 
undue tension. The method of handling this problem, ^vhich is of course the 
consequence of badly planned resection, is shoo a in figures 68-76. 

70, wliich had already been emploj-ed in one earlier ca«e of 
duodenal ulcer, was used here.^ 

* The same method was also successfully Used in a case of cancer evtending 
lH?jond the pyloric ring, as well as in a case of cicatricial stricture of the duo- 
denum in association with a jejunal peptic ulcer. 
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It should be understood that in this discussion our aim has 
been to narrow the concept of nonresectability purely upon 
the basis of the local findings. Obviously, the general criteria 
pertaining to the patient’s physical condition, age, obe.sity, 
etc., may in themselves contra-indicate any prolonged or 
complicated surgery. But these matters are beyond tlie scope 
of this discussion. 

The general decision as to tchether surgical inlerfe})Hon 
should be advised or not must depend in considerable degree 
upon the nature of the operation tliat the surgeon choo'cs for a 
given ca'-e It may be well to stre^^s again that no ca^e of 
clironio peptic ulcer should be submitted to surgery until tlte 
results of a cour«o of me<lical treatment have been patiently 
observed, provided that perforation or hemorriiage does not 
complicate the sitviation. 

However, it does not seem logical to regard the peicentage of 
cases that the surgeon decides to operate upon ns liai’ing much 
bearing on the fundamental problem of surgical indication or 
contra-indication. Hinton and Churcli reported that 4 per cent 
of their cases called for operalion.wlnle from t he same city (Xew 
York), at about tlie same time, Ileuer, Ilolmau, and Cooper 
reported that 34.8 per cent of (heir eases required operation 
Such .statistics are u.suallj' influenced to a considerable extent by 
certain imponderable.^ that have no ilirect clinical implication, 
such as selection of case* for admission, etc It must also lie 
appieeiatcd tliat the .social or economic statu-s of the patient 
will frequently su'ay the internist as well a.s the surgeon in (he 
direction of the operating table Prolonged and repeated 
dietetic regimens that suborilinate the patient's whole existeiwe 
to Ills ulcer are often too heavy a strain, and may not even be 
Sensible, espcciaby dniinf! periods of re‘itr}ctod food supfdy. 

Dietetic prescriptions cannot be folloived by the patient who 
returns from the hospital to living conditions that .scarcely 
permit satisfaction of hunger, to say nothing of choice of diet 
Such situations must aKo influence the question of the surgical 
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indication, as the author could fully appreciate during six 
years of practice in Turkcj’. There he was also surprised to 
find that many patients who had undergone radical operations 
for ulcer became es^ent'aHy independent of diet restrictions, 
a fact quite at variance nith statements in the literature. It 
was particularly true in of extensive ulceration. In 

fact, the end result of Ike radical operation was the heller, the 
more severe the local pathology found at operoti07i. 

However, the same does not hold true for the duration of the 
dUease. In general, the question of surgery does not ariose 
until a considerable time after the onset of symptoms. It is 
common experience that a history of repeated acute attacks 
with accompanidng gastritis decreases the chances of post- 
operative freedom from .«\Tnptom.s. 

Clearly then, generally applicable rules governing surgical 
indications cannot be formulated and statistics as to the per- 
centage of cases requiring operation can have little practical 
value. 

Tlie diversity of opinions regarding two frequently discusi*ed 
situations — repealed hemorrhage and duodenal stenosis — may be 
cited. Many pliysician.s and also surgeons feel that the case 
pre.senting repeated hemorrhages should be treated medically, 
whereas some believe surgerj' to be obligatori'. Others ad- 
vice operation only in patients over 50 years of age, because 
fata! bleeding is more likely if tbe resilience of the arteries is 
reduced by atherosclerosis. Although %ve have been inclined 
to operate for hemorrhage, we have not observed any unfa- 
vorable influence of conservative treatment on the prognosis 
in the older age groups. 

There are also \'aried opinions tt^rding duodenal stenosis. 
In our experience wth a considerable number of such cases, 
wo liave found that although they may be free of sNTnptoms 
for a long period, they are likely to develop further ulceration, 
or the stenosh itself may become progressive, thus necessitating 
operation. Hinton and Church, Iiowever, state that symptom- 
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free duodenal .steno'^is doe*? not present an operative indication. 
Sudi conflicting opinions a"* tlief^e will naturally rc-sult from 
differences in individwal experience. But in any case tlie 
number of ob'»er\-ations n* usually too .“small to form a basis 
for tlic formulation of categorical principles. 

However, it be ^nerally conceded that the whole ques- 
tion of operativ'e indication must be viewed in the light of the 
choice of elechie surgical procedure. Thus tljo^e wiio liold tliat 
gasiro-tntnoatonvj or polliatire resection Is the metliod of 
choice for duodenal ulcer should be cognizant of the fact tiiat 
from 12 to 30 per cent of either of llie.«c operations are followed 
by development of jejunal ulcer, nhereas tlie incidence after 
the radical picceduie does not exceed about 2 per cent. 
Surgeons who prefer palliative methods sliould therefore restrict 
operate e indication to such emergencies as riiptUTc or rapidly 
progressing penetration Another indication for palliative 
intervention may be pre-sented in .some ca«es of repeated profihe 
hemorrhage, altliougii experience has proved that here too the 
end lesults of palliative operations are frequently unsatis- 
f<aetory. The surgeon «jll naturally be tempted to attack tlie 
immediate source of the bleeding, which would involve exposure 
of tlie floor of the ulcer and ligation of afferent \*esse(s as well 
as all bleeding points A gastro-enteroslomy may tlien be 
performed m order to reduce to a minimum the danger of 
further hemorrliage from autodigestion. But, despite these 
precautionary meaMire«, .se\ere postoperative bleeding nmy 
occur Tliis iiappened on the Mxth postoperative day in a case 
of mine in which there was a laqge ulcer on the posterior 
duodenal wall. The lesion had been freely exposed through 
an incision in the anterior wall, all contiguous vessels had 
been carefully ligated, ami gastio-eiilerostomy Jiad been per- 
formed, but apparently aiitodige-stion in tlie floor of the ulcer 
liad not been checked Tl»e resection Uiat now became im- 
perative had (0 be carried out uiidei even more tmfavorabic 
conditions than the primary palliathc intervention 
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Opposition to the radical operalion for penelraling duodenal 
ulcer, regarding wiiich certain favoring points have been indi- 
cated, frequently based on the premise that the procedure 
involves relatively greater risk than the palliative method. 
This opinion can pertain only to a radical procedure, as used 
for instance in malignancy. This in a case of ulcer would 
include complete extirpation of the floor of the ulceration. Dis- 
section from the pancreas unque.stionably may produce danger- 
ous complications Simple incision of the gland may lead to 
pancreatitis. Any escape of pancreatic juice may cause fat 
necrosis, which will also damage epiploon applied as a lining for 
the resulting defect in the pancreas, and tlireaten the permanent 
clo'ure of the duodenal stump by digei^ting the sutures. In 
penetrating ulcers of the posterior duodenal wall, the common 
Ijile duct, occasionally the hepatic artery, and the duct of 
Wirsung may be markedly didocated owing to adhesions, so 
that these structures may readily be <lamagcd in the attempt 
to excise the floor completely. Indeed, the gravitj' of these 
potential dangers is out of all proportion to the relatively benign 
character of the disease itself. 

Some time ago, Pauchet — as the first to do this — adopted 
tlie practice of refraining from e.xcision of the base in penetrat- 
ing ulcers of the posterior wall and the lesser curvature of the 
stomach, although the anatomic conditions here are certainly 
le«s complicated than in penetrating duodenal ulcer. It 
seems to be only logical to appi}' the same principle to the latter. 

The exact details of the technic of duodenal ulcer resection 
u«ed by individual surgeons are often not given in their reports. 
Von Haberer, for instance, who was one of the first to sponsor 
the principle of radical excirion of peptic ulcers, says in his 
description that he “cauterized the ba«e of the ulcer of the 
posterior duodenal wall, after exposing it clearly to view, and in 
this way cleaned the entire ulcer niche out of its pancreatic 
capsule.” Apparently he felt that removal of the niche is 
necessary and replaced exdsion with cauterization, which 
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may be less dangerous. It was oiilj- later tliat he abandoned 
tills radical view, as irill be mentioned subsequently. 

A drawing published by Lewisohn in a report of A. A. Berg’s 
technic (1934) shon-s that “if the ulcer has perforated into the 
pancreas, the base of the ulcer is left in contact nith (lus organ 
b 5 ' careful dissection around the ulcer." 

In any event, as the resiiUs in hundreds of cases have shown 
that there ore no vntoxcord results from leanng the floor of the 
ulcer «/» eien if cnutenzalion, suturing, or covering oier of 
the surface ts not employed, we believe that this course should 
be fallowed in penetrating duodenal as well as in gasinc ulcer. 

The question arises as to how the c!o«ure of the duodenum 
can best be made in these ca«es To effect the so-called standard 
closure, a considerable degree of mobilization of the posterior 
duodenal wall distal to the ulcer crater must be acliieved, to 
permit inversion of the stump with a single or double row of 
sutures. However, the most frequent and severe inadvertent 
secondary injuries are due to the surgeon’s elTorts adequately 
to free the posterior duodenal wall. Identification of ducts 
and blood vessels is made difficult because of the dense in- 
flanunatory adhesions near the margins of the ulcer and between 
the posterior duodenal wall and pancreas Many very vascular 
adhesions have to be cli\ided, so that the posterior wall, when 
finally mobilized, ma 3 ' Iiuto an insufficient blood siippl.v, with 
resulting danger in using it to invert the duodenal stump. 
Hence, it was only logical to discard the cfasetc niethod of closure 
and to utilise only the healthy, definitely viable portions of the 
duodenal wall The need of some such technical modification 
must have been widch' experienced, for other surgeons pub- 
lished similar .suggestions soon after the author’s contributions 
of 1932 and 1933 (von Haberer, 1933; Gohrbandt, 1933; 
Bsteh, 1933, Koch, 1935, R. Graham, 193S, Wangensteen, 
1940; McNealy, 1942), Onlj* the later report.s on this topic 
lla^'e been from North American sources; this is probabi>' l>e- 
cau-^e gastric resection for duodenal ulcer was adopted here with 
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less enthusiasm than on the European continent. On this side 
of the Atlantic, the palliative resection has largel)’ been favored 
in the past. On the other hand, we have sought to develop 
a more radical and yet safe procedure for duodenal closure for 
the very reason that our experience with the palliative resection 
was so unsatisfactory. 

The discussion thu.s far lias dealt primarily with penetrating 
ulcers of the posterior wall, which constitute 75 per cent of all 
operated penetrating duodenal ulcers in our material. Of the 
remaining 25 per cent, 10 per cent were ulcers of the anterior 
wall involnng the gallbladder or the right lobe of the liver; 
12 per cent had invaded the hepatoduodenal ligament; and 3 per 
cent had penetrated the pancreas and mesocolon from the lower 
border of the duodenum (fig. 11). Tl>e technic for the last 
two variants should proceed along much the same lines as that 
for the t^iJical penetrating ulcer of the posterior wall. The 
difficulties that may be encountered in penetrating ulcers of the 
anterior wall have already been discussed (p. 25). 

Anatomic Features 

As an introduction to the description of the detailed operative 
tecluiics, a few of the more important anatomic relations may 
well be mentioned. 

THE GASTRODUODENAL .AND PANCREATICODUODENAL ARTERIES 

Both of these vessels may be included in the area of a pene- 
trating ulcer of the posterior wall (figs. 12-14). Cicatricial 
contraction may cause marked upward du'placement of the 
large gastroduodenal artery at the point where it dirides into 
the pancreaticoduodenal and right gastro-epiploic branches 
(figs. 15, IG). Ero‘=ions in the base of the ulcer are more apt to 
involve live superioT panereatieodwodenal than the gastro- 
duodenal ves.«el. It should also be noted that the gastro- 
duodenal artery often lies close to the proximal border of the 
ulcer crater and may be damaged when sutures are carried 
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tliroiiglj the tliickenecl sheath of the pancreas. Tlie course of 
this vc^'Sel should be ascertained by palpation before the needle 
is passed. Ligation of tliis arten' lias not in my e.xperience led 
to necrosis. Hon'ever, accidental puncture, while not re- 
quiring special measures, may be troublesome, owing to 
formation of a liematoma. If the penetrating ulcer of the 



Fig 11 Location OF PsEPixonic AND Dt(ODE.VAL Peptic Ulcers 
Schematic drawing a*lapt«l frora Orator Tlie preferreil location on the 
posterior xcall is evident 

(From Sauerbrach, F , and Schmieilen, V («l ). Bier, Braun, anil IvQmniell; 

Cliirurgische Operargtion'Ichre) 

posterior wall is in the upper duodenal segment, it is important 
to remember that the riglit gastric artery occasionally springs 
from the gastroduodenal arterj*. 

THE COMMON' BILE DUCT 

The common duct is not likelj' to be sutured by mistake, as it 
lies at a variable distance from tlic ulcer proper , even u hen there 
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is marked cicatricial contraction (figs. 12, 13, 15, 17-19). 
Moreover, the portion of the posterior wall adjacent to the duct 
is rarely ulcerated, and the distal end of the duct, which passes 
through the head of the pancreas in 65 per cent of cases, is 



Fiq 12. Anterior ^'IEw or Stkcctc res aboct Head or Pa.vcreas 
D otted line indicates usual site of duodenal ulcer of posterior w-all 1 = 
cj-stic duct. 2 =• common bile duct. 3 ® pars horizontalis superior and 
flexura duodeni. 4 «* liepatic artery, ramus ascendens 5 = parietal peri- 
toneum. 6 •“ common location of ulcer 7 = supenor pancreaticoduodenal 
arterj’. 8 = pars descendens duodeni. 9 bead of pancreas, 10 >= pars 
horizontalis inferior duodeni II ■» pais ascendemi duodeni 12 «= 
duodenojejunal flexure. 13 = jejunum 14 •» body of pancreas. 

(Adapted from Bnius, H.: Anatomic des Men'chen) 
usually separated from the floor of the ulcer by a cushion of 
pancreatic tissue (figs. 13, 18). 

THE I*.\NCREATIC DUCT 

The chief pancreatic duct is still farther away from the im- 
mediate surgical field (figs. 13-14). However, an accessory 
duct maj’ lie in the field, or its open end may be exposed in the 
crater of the ulcer (fig. 19), and this possibility is another 
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Fic 13 PosTERiOH View' or Hc-id of P^^•cIlE^s ^-nd Suhrowdino 
Strictciies 

1 = common licpatic 2 ■= common bJe iluct 3 “ tiars hortzon- 

talis superior duodpm (cm-erc*! with fcrosa) 4 = musculansduodeni (rctro- 
pentoncai). 5 «■ n\am pancreatic duct joining common tnle liuct just 
pro^malls’ to papilla of Vater, as «en through nindon of pancreatic tissue 
6 *» papilla of Vater 7 “ pnrsdesccndensduoileni. 8 = |>ars lioriiontalis 
inferior diioileni. 

(Adapled from Dratis, H Anatoniie dcs Men«rhen) 

verj’ Rood reason for not di-secting tlie duodenal wall from the 
undcrljinR pancreas Technical steps for tlcaling with a patent 
pancreatic duct in the ulcer will be described later on. 
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Comment has already been made on the usual relations of a 
penetrating ulcer to the hepatoduodenal ligament and cystic 
duct, and also regarding penetration of ati ulcer of the anterior 
wall into the gallbladder or the quadrate lobe of the liver 
(figs. 1-4). 



This drawing enipliasizes the important structures that are close to a 
duodenal ulcer of the posterior wall. 1 = pancreas 2 = hepatic arterj* 
3 “ right gastric artery. 4 = ga->troduodenal artery. 5 = common 
bile duct. G = pancreaticoduodenal arteiy 7 = nght gastroepiploic artery. 
8 = common bile duct traversing pancreas (wjndoiv of pancreatic tis.sue 
and capsule removcil). 9 = lateral bottler of pancreas 10 *• pancreatic 
duct. 11 papilla of Vater 

Technics of Resection 

The essential features of the technical procedure in the 
radical operation for penetrating duodenal ulcer involve ade- 
quate mobilization of the anterior duodenal wall, ainple exposure 
of the crater, and ai-oidance of any surgical manipulation of the 





Fjq, 15 Scariu-nc DR.»TnNO Showing Hotv MoBimmos op PostEiuoa 
Dcodev\l WaU, Dking? Field of Ofeiution j.v Davrerous 
Pbomwitt to Common' Di'ct 



Scar formation ettcnds to posterior iluodenal wall Atypical closure w 
advantaKcoui 


<10 
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Fios. 17-18. Rel-mion of Posteriob Dcodeskl Uecek to Pa^'crea-s a>'d 
Common Dcct as Seex from Behind 
X “ usual location of ulcer 

rig. 17. Portion of common duct running through substance of pancreas 
Fig. 18. Common duct entirely cxtrapancreatic 

'posterior ivall. ^lodification in technical details will depend 
on the location and .size of the le^ou, and this subject Anil be 
elaborated further on in our discussion. 
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iVmple expo5«ure of the duodenum and adjacent Ptructures 
sho\iltl be secured bj’ the abdominal incision, nbetlier median, 
paramedian, or subcostal. The site and size of the ulcer tumor 
are then determined by palpatiwt. The size of the area in- 
volved bv the lesion is not of great significance, unless the 
penetration appears to extend to tlie vicinity of the papilla of 
Vater. To determine this point, veiy complete tnobilUaiicm 
of the anterior wall is e*‘^ntial. It has alreadj' been remarked 
that the degree of penetration is often difficult to judge ant! 
frequently overestimated. My own material has not shotm 
ca«es of extension of the crater to the papilla as described by 
others in reporting “nonresectable” duodenal ulcers, /knotlicr 



Fw. 10. Atwcal Ducomt. 
Ctosvas OiJiTnso Fjmt 
S rruRE Row- ix Presence or 
AccEssonr PA.vCREAncDccr 
AD » atceasorypancrwitic duct 


erroneous a.«sumption, based on the presence of \er}’ firm 
adlie«ion« in the liepatic portal region, is that the hepato- 
duodenal ligament is fH«ed with the ulcer. If the anterior wall 
is freed from the mantle of adhesions, it is nearl.v always po.«.siblc 
to free the hepatoduodenal ligament by blunt dis-^cction. The 
technic of thoroughly expo-'ing the anterior wall is perhaps 
the only part of the operation requiring conridcrable experience. 
The anterior nail i« commonly found (o be buried in a thick 
veil of adherions, wliieh nm<t be penetrated to tlie exact extent 
of their deptli, so that they maj' be peeled off completely. 
The best way to do tliis- u. with the appo'ed tips of the indav 
fingers (fig. 20). With this accomplished, the anterior wall 
will ‘‘pontancously herniate out of the a{lhc.siorLs and expose its 
full uidth in loose transverse fohls. If edema has infiltrated 
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and loosened the adhesions, the release of the anterior duodenal 
wall is greatly facilitated. The lower border of the duodenum 



Fig. 20 Freeing Anterior Wall op Dcodenum 
A transverse incision is made ju^t below the pylorus. The coat of ad- 
hesions is thiLs divided until the serosa of the duodenum is exposed. The 
apposed index fingers are introduced into the cleavage plane between the 
adhesions and the anterior duodenal nail. Tlie anterior wall is then freed by 
stretching and severing of the adhesions 
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and tlie head of the pancreas phouJd remain clearly in xw 
tbroxighont, so that onomay avoid damage to pancreatic 
when evposing the duodenal wall- As soon as tlie anterior 
wall has been thoroughly exposed, one can judge wlicthcr siif* 
ficient health.v tissue will be available to ])crmjt im’errioa 
(fig 21). If tJiere are no inflammatory or cicatricial changes in 
the anterior wall, the test of molding it in loose folds over the 



Fiq 21 Deciding Weetrer Ekocoh Akteiuor Wale la Presext fob 
Closixo Duobesvm dy OCR Atyviwl Closcbe 
Atter release of the fibrous sdbesloits over the anterior wall, an artificial 
fold is formed by moans of gauze inisliers 

area of ulceration will be successful; thereupon one may proceed 
at once with tlie re.«cction. 

Some .«urgeons next ligate the ves'^els that supply the chosen 
area of the stomach (from one-iialf to two-thirds), make the 
prfwjma) secticvi, move tJre wgaji toward tho ri/fJjt, and then 
treat the ulcer aiea. Our practice has been fir.st to tie the 
vessel'' in the prepyloric region anti then to irnr/c on (he duo- 
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deniim, whicli is drawn upward by means of a strip of gauze 
pa«sed beneath the prepyloric portion of the stomach. Special 
care must be exercised when lifting vessels adjacent to the 
lower border of the duodenum; sharp clamps should not be 
used, as they may inadvertent!}- damage pancreatic tissue. 



Fig. 22. PsECDODiraRTicuLC'i OF First Part of Duoden-cm 
Visualized after incision of the gastrocolic ligament and mobilization of 
the duodenum in a ca.se of posterior wall duod«ial ulcer distal to the diverti- 
culum. If the diiertieuluin is not adequately exposed, the line of resection 
may include the sac of the (bverticulum and thus complicate the closure 

If secondary stenosis has developed, the possible presence of 
a jxiCse (firerCiciiCum, usuaffy focaterf near the fower hortfer, 
should not be overlooked (fig 22). The X-ray pictures will 
often suggest this pos«ibiIjty. At times the extrusion of the 
wall proximal to the stenosis is so considerable as to overlap 
the stenosed ring itself. Careful manipulation and complete 
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exposure of this redundancy irill simplify the subsequent tech- 
nic of duodenal section. 

Tlie freeing of the Aepatoduodcnaf ligament from the \ipper 
border of the duodenum may be quite difficult, and verj* gentle 
handling is in order if dangerous complications are to be 
avoided. The branche.s of the right gastric artery should be 



Fio 23. Techmc Of JIodiliutiov of Dcodevum is PosrBnion tV.\LL 
Ulced 

After coabtlization of aritenor aod clevtaculaniation of antrum and 
pylonis, crater of ulcer la openerl close to greater and lesser curvaturea 

ligated close to the duodenal wall. If the larger branches are 
embedded in adhesions, the cut t^sels are apt to retract and 
escape from the bgature Tlierefore it is well to use double 
suture ligatures of fine silk. After tlic stomach lias been 
clamped ofT proximally to the pylorus, the next step Is irtcvVoa 
of ikc duodenal lumen Tlie location of this incision will de- 
pend upon the extent of the ulcerated area. In the presence 
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of a large penetrating nicer, it is best to search for a place where 
the posterior wall and the crater are fused together. An at- 
tempt is now made to enter the crater from the outside, in the 
manner employed in the case of penetrating ulcers of the poste- 
rior wall of the stomach. The separation of the posterior duo- 
denal wall from the crater is limited to the half-circle nearest 



Fig. 24. Technic or Mobilization or Ditooeni::!! in Posterior Wall 
Ulcer 

Scissors applied for diriding anterior nail. Dotted line indicates in- 
cision completing e.\posure of crater 

to the pylorus (convexity toward pylorus) (figs. 23, 24). The 
crater of the ulcer is packed, and the mobilized anterior wall is 
then divided. This incision is placed as close as possible to the 
pylorus, though additional ulceration in tliis ricinity may re- 
quire a more distal section. The cut surface of the anterior 
wall usually bleeds freely, and its vessels are secured %Tith small 
clamps. A gauze sponge Lvith a long, thick guy thread attached 
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is introduced quite deeply into the duodenum to prevent escape 
of duodenal contents (fig. 25). Onh* after the completion of tlie 
tcclinical steps just describerl do we examine tlie surface of tlie 



Fig 2o Small Bleeding L'lceb of Ponterjor Wall Pkiifoiuti.so into 
P iVCREAS 

A/tcr tIe\a«culanz-ition o/ tlie pjlone region of the ptoiiwirh, the anterior 
durnienal wall is openetl t^' ^ semilunar inritsion A gauze »pongc <enire<l 
by .I long thread is introduicii into the distnl duodenal lumen. The posterior 
wall is inti'^ed tlirough all layer* from nithin, as slionn along the dotted line 

ulcer for the presence of eroded vcNNels or an acce$sorij pan- 
creatic duct In the few cause's in which the patent nioutli of 
fevtch a duct was discovered in tiw ulcer floor, the amount of it** 
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bccretion was abundant. In the ab^^nce of such a complica- 
tion, we then proceed with closure of the duodenal slump, as 
follows: 

1. The fir.'st row of stitches, consisting of interrupted catgut 
sutures, unites the anterior wall and the opposite distal border 
of the crater adjacent to normal mucosa. We strictly refrain 
from making an)* mo%*e to detach the po.«terior duodenal n all 
from the rim of the crater or from the pancreatic sheath 
(fig- 20). 

The second row, of interrupted silk sutures, is then super- 
imposed on the first, uniting a fold of the anterior wall with the 
proximal edge of the crater (fig. 27). At the lower border of 
the duodenum these suture« are continued to reunite the peri- 
toneal sheaths that were divided in e.vpo.sing the duodenum. 

The third row of sutures unites a second fold of the anterior 
wall with the pancreatic sheath, thus covering the preceding 
row. The sheath of the pancreas Is usually indurated, o^nng 
to chronic inflammation (fig. 2S). But before the sheath is 
pierced, the course of the ga.stroduodenal artery and the 
position of the arch of the pancreaticoduodenal artery must 
be ascertained by palpation (%. 29). It is more prudent 
to pierce the pancreatic sheatli beyond the site of these 
vessels. However, it has been found that bleeding due to 
accidental puncture usually stops spontaneously after com- 
pression; therefore ligation is rarely required. 

For greater .<*ecurity, a layer of pedunculated epiploon 
may be .stitched in position to cover the third .suture line 
(figs. 30, 31). 

2. Technical modifications of the procedure described above 
are indicated to meet the three following conditions; (n) small 
penetrating ulcer of the posterior wall; (6) e\*idence of free 
pancreatic .«ecre(ion on the ulcer surface; (c) fulminating hem- 
orrhage from the ulcer. 

o) In the pre.eencc of a small penetrating ulcer, it is pref- 
erable to begin with a curved incision of the anterior Avail elo^e 
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to tlie pylorus, between two stay sutures. Through tliis open- 
ing the mucosa of the posterior wall is incised on a level with the 
distal margin of the ulcer (fig 25) . Tivus we have access to the 
junction of duodenal nail and pancreatic sheath, permitting 



Fig. 2G. Clobooe of Dcodesal Stump 
Step 1 The firet layer of inteirupt^ Futures is inserted through the dis- 
tal m-argin of the ulcer and through ftll laj'ers of the edge of the anterior wall 
of the duodenal stuinp 


section of the posterior wall in conformity with the mucosal 
incision (figs. 23, 24) TIus anterior approach to the crater 
Is less complicated than a posterior or internal route. Tlie 
treatment of the duodenal atump proceeds n.s described in 
section 1 above. 
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5) In the presence of pancreatic secretion due to an open 
accessory duct in the floor of the ulcer, it must be remembered 
that occasionally this duct does not empty into the duct of 
Wirsung but emerges into the duodenum independently. In 
that case pancreatic juice will collect under pressure in the 



Fig. 27 Closcbe of Dcodesml Stcmp 
Step 2. The second row of ]iiterTupte<l sutures is inserted tlirough the 
proximal margin of the ulcer and a seromuscular fold of the anterior wall. 
Tlie cut edge of the duodenocohc ligament is closed by interrupted sutures 

space between the ba=c of the ulcer and the immobilized an- 
terior wall (fig. 32). This pres.sure may cau^e loosening of 
sutures, or they may be^ consumed by digestion, permitting 
contamination of the peritoneal cavity. Finsterer reported 
a death due to duodenal leakage and peritonitis that he at- 
tributed to such a sequence of events after using our method. 



52 


TEcnXIC OF HESECTIOK 


In one case of mine, tlie occurrence of leakage from the clwo- 
clenal stump was no doubt clue to escaped pancreatic juice, 
n-Iiicii was seen to pour out on the ulcer floor during operation. 
Tlie flow cea«ecl when the moutli of the duct was identified and 



Fio. 2S. Closchib or Dcooeval Snnir 
Step J The third row of interrupted sutures la inserteii through tlie 
capsule of the pancreas (the is usually tiiickeiicfi) and another 

more dista! sertunuscular foM of the anterior wall 

ligated. Tlie closure apparently did not hold, becau«e (his 
acces.«or\ duct probably was indepfimlent of tlie main duet, 
and therefore demanded a measure other than tying off. The 
patient recovered, btit liis» convalescence would have been 
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lc?s clifFicult if we had taken the steps nccessar}- to assure free 
drainage of the juice into the intestine. This may at times be 
accomplished by merely dispensing with the first row of 
sutures between the anterior wall and the margin of the ulcer. 

In a number of cases we omitted the fir-st row of sutures en- 
tirely and healing nevertheless proceeded smoothi}' (fig. 19). 

Another suitable technic is illustrated in figure 33. A small 
rubber tube is inserted between two sutures so as to drain the 
secretion of the ulcer crater into the duodenum. In 2 cases 



Fig. 29. Closure or Duodenal Stuiip 
Atypical closure obviating injury to pancreaticoduodenal artery. The 
arterj’ is palpated and the thini row of sutures carefully placed m the pan- 
creatic capsule beyond and above the artery 

in which this was done — both presented very large ulcer 
cratens — the tube was passed per rectum about a week later. 

It should be emphasized that the presence of an open acces- 
sory pancreatic duct in the ulcer floor is an unu&ual finding, 
primarily because posterior wall ulcers rarely extend so far 
distally as to involve the site of such a duct This compli- 
cation could be clearly demonstratetl in 3 of the ca.ses cited 
above; in the others it was onh’ suspected, ouing to the profuse 
secretion from the ulcer floor. 
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c) Severe hemorrhages from duodenal ulcers almost in- 
variably originate from erosions of brandies of the gastro- 
duodenal artery. 

It must be extremely rare to meet in tlie diiCKlemim the con- 
dition occasionally present in tlie stomach, namely, profu^^e 
bleeding springing from superficial ulcerations, without evident 
erosion of a larger vessel. 


Fio. 30. Closure of Di'odeval 

STU3IF 

A segment of tltc omenlum U 
tacked over Iho line of clMurp by 
mc-ins of interrupted sutures 


A full di-cu^sion of the qttestion as to indications for opera- 
tion where liemorrhage is tJie chief ami mo'-t urgent symptom 
is beyond the scope of this treatise Be it noted, however, that 
author.s diiTer widely as to the value of con'servative treatment 
in fulminating bleeding. In our own e.xpericnce, conservative 
treatment has usually been una%'aiHng. If the historj’ and 
previous X-ray films indicate the probability of a penetrating 
ulcer, and if the hemoglobin is decreasing rapidly, I believe 
that operation .should lx; undertaken early, at times oven during 
the first hemorrhage Incidentally, X rays may lx* taken dur- 
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ing this critical time in cases of moderate but frequently re- 
peated hemorrhages, for only a small amount of barium is 
required to reveal the mucosal pathology’. We liave seen this 
done repeatedly, without e\’jdence of harmful effect. 

The patient in hemorrhagic shock represents one of a few 
surgical emergencies that require rapid inirgerj'. The operating 

Figs. 31-33. Closure of 
Duodenal Stcjip 
F ig 31. longitudinal section ot 
our atiT^ica! ulcer closure. 

D = duodenum. U == ulcer. 

E ■= epiploon. 



Fig. 32. Atypical closure in 
presence of accessorj’ pan- 
creatic duet uith effusioD of 
pancreatic juice into suip- 
cally closed space. F - pan- 
creatic fluid collection. 


Fig. 33. Ilubbcr tube inserted 
and fl.iod to anterior duo- 
denal wall to insure escape 
of pancreatic fluid into duo- 
denum 


F 




.surgeon should be familiar botli by sight and by touch with the 
rather complex anatomic and pathologic features of penetrating 
ulcers, and licre experience is of importance. 

The plan of operation should be as follows: 

After a quick survey of the local conditions in the operative 
field, a proximal loop of small intestine is inspected for the 
presence of blood. If found, this indicates continued bleeding. 
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A heavy gastric clamp is introduced tiirough a slit iti tfie 
gastrocolic and gastrohepatie ligaments and tlie stonracli is 
clamped to prevent c‘«cape of contents. Transverse incisions 
are then made in the anterior duotlenal wall, cIo‘'e to the 
pj’lorus, in such a way as to form a free flap. This flap is 
turned back, and a sponge with string attached is pushed (Icep 
into the duodenum. Thus the ulcer is exposed, and .search 
is made for an eroded vessel. It may be necessary to free 
the floor of the ulcer thoroughly of blood clots in order to iden- 
tify the bleeding points. Theinvolverl vessel Is ligated n-ith 
medium silk above and below the eroded portion. The further 
procedure follows the de.scription on page 49. 

Certain conditions, such as odhesiorjs between the anterior 
wall and the gallbladder, may prewnt a sufficiently rapid 
cli&soction do\vn to the anterior wall. It is in that ca«e best 
to use the tj'pical posterior route, wliilc exerting firm pressure 
with a tampon upon the ulcerated area. 

In desperate cases, after exposure of the ulcer floor by anterior 
duodenotomy, it may not be practicable to do more than 
quickly to tie the ligatures above ilcsignated. But there is no 
assurance that these wall hold, and bleeding is likely to recur, 
owing to peptic erosion. Tlds couI<l presumably be prevented 
if all vessels suppling the ulcer were tied off. den«e 
adhesions commonly interfere with ailequate expo-urc of the 
ve.sscls of tlie pancreaticoduo<lcnal arch, and a ligature cu 
masse would be hazardous because of the proximity of the 
common duct (figs. 12-14). Furthermore, the rich collateral 
cumulation in this area is likely to nullify the efTect of e%eii 
properh' placed ligatures. 

Evaluatiov of pROcnouturs 

The author’s technic wa-s first publUhcd in 1932. In .a paper 
appearing in 1933, von Halwrer recounted his experience with 
it, and evaluated the procedure as practical and depeiulable. 
lie stre.ssed tlie point tlial use of it “enables the surgeon to 
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perform rejection uith excision of the ulcer in pre\aously 
con«iclered inoperable, thus reducing the percentage of so-called 
nonre^ectable ulcers,” and says further: “My own practice for 
some time past Jiad been similar to Xi^ssen’s when dealing with 
ulcers of the posterior wall that penetrated deeply into the head 
of the pancrea*? I had not published a detailed description, 
believing, as did Xissen, (hat most surgeons under«:tood these 
and their indications. Then I learned, howe\er, from many 
\'i«iting surgeons, that this was not the ca^e . . . 

“My technic differs from Xissen’s in only one detail. He 
follows the preliminary steps of anterior wall mobilization, 
\essel ligation, and mobilization of the posterior wall up to the 
zone of penetration by freeing the duodenum from the ulcer 
ba«e, and only thereafter incising the anterior wall. My 
modification is to open the anterior wall as the very first step, 
by transecting it with the cautorj*. Guy sutures, held by an 
assistant, are placed at each extremity of the area to be incised 
and stretch the gut taut. The advantage of this lie** in the 
fact that Nia the cauterized opening the wliole extent of the ulcer 
niche is plainly visualizerl. Section by cautery of the posterior 
wall close to the distal edge of the niche follows. This has the 
advantage of saving much more of the posterior duodenal wall 
laterally on either side of the niche, and also facilitates the 
placing and securing of the first row of sutures in the distal 
margin of the niche. Tlic sub'^quent sutures are placed as 
Xissen describes tliem, \vith utilization of the proximal margin 
of the niche. If the voluminous seromuscular coat of the 
anterior wall is skilfullj' adapted, itpro\’ides a secure and perma- 
nent duodenal closure and secondarily effects the plugging up 
of the ulcer crater by the healthy anterior wall.” 

Von Haberer states tliat he has treated hundreds of case.s 
by this method. According to hk experience, there Is oc- 
casionally an additional advantage in .starting with the 
anterior wall incision if it permits peeling out, of the complete 
crater from the tliickened pancreatic sheath by means of the 
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cautery. In my opinion, however, t)u« is an unnecessarv 
maneuver and there is danger of secondary damage to neigh- 
boring organs. On tlie other hand, tliere is no evidence that a 
remaining crater may can.se an infection. 

In the discussion on von Haberer's paper. Mnndl agreed as to 
the value of the technic, and expressed the opinion that it 
represented definite progress in dealing with cases that up to 
tliat time bad been treated by live exclusion resection opera- 
tion. Mandl did not submit any ca^ reports. 

Bsteh published a paper concerning the subject a fen- 
months later, and the details of his metliod v^cre in every way 
identical with tliose of 013* prooe<lure (figs 34-37). None of 
the 20 eafces lie reported developed any postopcrati\-e leakage 
from the duodenal stump. He also Celt that tlve method far 
superior in its early and final results to that of the Fjn«1ercr 
operation (exclusion re.sectiou). In a further report in 1935 
on 70 oases, some of them very oompUcaled, Bsteh .said that he 
liad achieved permanent closure of the «tiimp in every case nnd 
that he had in no case encountered oven a temporary post- 
operative duodenal fistula. 

Dobercr adopted the method in hU clinic without any modi- 
fications and publUlied a report of results in 193G. He nmde 
the statement that judgment as to the applicability. of the 
method could be favorable in cases in uhich the tumor masw 
was movable in the sagittal plane, cither by palpation under the 
fluoro.seope or after abdominal section. But this is question- 
able, inasmucli as the pancreas is firmh' united to the ulcer and 
pancreatic mobility is variable and depends on constitutional 
factors. Doberer makeh a noteworthj' comment on the ana- 
tomic and clinical postoperati%-e picture: “The topography 
established by completion of tlie Nissen operation, as scon in 
the illustration, siiows the duodenal stump clo'ch’ adjacent to 
the pancreas and freed of all pathologic tissue. It will ob- 
viously* adjust itrelf readily to neighl»ring structures. The 
situation after tlie exclumon TC^e(*tion technic is much Ic-s 
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satisfactory, because liere we liavc the duodenal ulcer-tumor 
with the pj'lorus attached and the dead end stomach pouch 
crowded into one area. TIus could be ignored perhaps, were 
it not that serious after-effects must be anticipated, because 
statistics show these to occur frequently. The most important 
of them is the jejunal peptic ulcer. The patient may e.scape 
this, but in anj' event his digestive functions, according to my 



36 37 

Figs 34-37. Techvic or Duodeskl Stinip Closure according to Bsteh 
1 , 2, 3 = suture lines OUique liatcliing indicates ulcer and ulcer base. 

(From C«tch, 0.: Cliirurg. 7 : 249, 1935) 

experience, will be more limited after the resection by exclusion 
than after the Nissen operation. The end results of this more 
radical procedure for penetrating ulcer are astonWiingly good, 
in fact equal to those following resection of a simple ulcer. 
The rapidity of convalescence is surprising, and patients are 
soon able to enjoy a fairly liberal diet.” 

Doberer’s statistics are quite striking. There were three 
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cleatlis amon{; 47 eases, a mortality of G3S per cent; oardbe 
complications caused death in 2 cases, bilateral influenzal 
pneumonia in the tliird. Autopsy in all 3 cases revealcxl no 
pathology in the abdominal operatii'C field. 

As .siio^vn in table 3, this surgeon’s percentage of deaths 
after applying our method is about the same os that folloning 
various other types of operation for ulcer o\-er a sbe year period. 

R. Graham published a description of a verj* similar 
procedure in 1938, under the title “Exteriorization of Posterior 
R'all Duodenal Ulcer." Tlic size of the ulcer as illustrated is 
relatively small, tints permitting the greater part of the clno- 


Tablk 3 —Dobertr'i of }fortahty in Duoilrtiol Cleer Optralioni* 
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47 

3 
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Etclusion resection 
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C5 
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' 7 71 
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25 I 

C •JO 


* From Dot«rer, / Cliirurg 8- 509, IMC. 


denalJumentobe closed by the t\^)icaIscrasa toserosainversioii. 
As to tlie all-important eon.sHlerotion. the management of the 
duodenum iramediatelj- siirrounding the crater, lie writes: 
“No attempt should Iro matle to separate the tluodenucn from 
the undisturbed ulcer base" (figs. 38, 39). He dispenses with 
suturing the anterior duodenal wall to the distal margin of the 
ulcer crater (figs. 49-42). This provides a drainage canal, 
wliich, as mentioned previousb*, may be required in certain 
cases. Graham summarizes tlie advantages of the whole pro- 
cedure a.s follows: 

“First, it places a very effective phrg in the ulcer base; second, 
should any infection occur, it will readily find its way into the 
lumen of the duodenum, rvliicli is completely rctroperi- 
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tonealized; third, should there be any escape of pancreatic 
juice, it too ^\•iU find its way readily into the duodenal lumen, 
and thus obnate any generalized fat necrosis. Tliis maneuver 
will convert the adequate and entire excision of the p^dorus in 
tile presence of this extensive periduodenal involvement from 
a difficult technical procedure to one in wliich an adequate 
closure of duodenal stump can be carried out with speed and 
safety.” 

Graham does not state in how many of his 131 cases of gastro- 
duodenal resection for duodenal ulcer (mortalitj' 2.25 per cent) 
he applied tliis technic 

0. H. Wangensteen, in a paper published in 1940, entitled 
“Tlie Problem of Surgical Arrest of Massive Hemorrhage in 
Duodenal Ulcer; the Tecluiique of Closing the Duodenum,” 
describes his method of duodenal closure where mobilization of 
the posterior wall is either not possible or inapplicable. Ho 
says: “In the main, it is not possible. On the contrary, one 
must be satisfied ^ith burying the closed duodenum in the an- 
terior wall of the pancreas Attending perforation of the duo- 
denal wall, thickening of the pancreatic capsule occurs, making 
it practicable to employ it as an additional safeguard to secure 
effectual closure of the duodenum. This is the onlj’ feature of 
the operation that requires special comment.” 

Wangensteen’s illustrations show that his technic is essen- 
tially similar to ours. However, he appears to favor excision of 
the floor of the ulcer in bleeding cases (figs. 43-48). 

Our own experience is based on (1) 22 ca^^es first published 
in 1932 and again in greater detail in 1933, (2) 17 additional 
ca«es reported in 1934, and (3) 220 cases reported in 1938. The 
mortality in each series was as follows : 

Series 1 (1933). Among the 22 cases there was one death, 
caiHcd by postoperative hemorrhage. Because of cholelithiasis, 
the gallbladder was also removed. At autopsy the source of 
the bleeding was not established. The convalescent course in 
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Duodenal Ulcee 

Scl\eme for dividing duoiienum and separating it (rom pyloric end of 
in pteserite oi penHTatioS po^tenor divoilenai yi.m. Tl-.w 
procetiure is carncsl out preparatory to evtenoriainK the ulcer 

(Trom Graliarn, R . Surg., Gyirec- & Obsl 6G: 209, 103S Drawings 
reviseil to omit eJamps, by w j4i of Dr- Graham, since he no longer uses them 
(CoKrfeejf Surgery, Oynecoloffy and ObeUlricB) 
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Figs. 4{M2. R. Grah4M’s Ex- 
teriorization OF Posterior 
Wall Duodenal Ulcer 
Method of closing duodenum, 
at same time exteriorizing base 
of posterior wall penetrating duo- 
denal ulcer. No attempt has 
been made to remove this ulcer 
base from the pancreas, nor to 
mobilize the duodenum at Us 
point of contact with the ulcer. 

Fig. 40. Normal mucous mem- 
brane oversewn with two 
layers, thus excluding ulcer 
base. 


Fig. 41. Interrupted sutures 
uniting peritoneal coat of 
duodenum to peritoneum 
of pancreas. 




40 


rig. 42. Stump tied over in or- 
der to approximate suture line 
to ulcer base and completely 
cover area with peritoneum. 

(From Graham, R : Sui^., 

Gj-nec. k Obst. 66: 209, 1935. 

Drawings rexised to omit clamps, 
by wbh of Dr. Graham, since be 
no longer uses them. Covriesy 
Surgery, Gynecology and Ohstdriei) 

21 eases was volhovtl lnc\de\il‘, do dDotieoal fistulas 
developed, and during the two and one-half 3 'ear period of 
postoperative observ'ation, no jejunal ulcers. 

Series S (1934). Among the 17 cases there were no deaths. 

Series 3 (1938). Among the 220 casas, there were seven 
deaths — three from postoperati\*e pneumonia, one from pul- 
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monary abscess, one from uremia, and one from \-oIvijhis of the 
small intestine. In 2 eases duodenal leakage developed but t!ie 
patients recovered. 



Figs 43-J6. TV’4^•oE^•STBE^’8 Method or Attfiwl Closihe or 
Di'ODEvni IV Bixedlvo PERroiun.vc L'icer or Posterior IVall 


Fig 43. Transection of tlic duodenum, starting from the inferior border, 
after the posterior wall has been diSsceteJ free down to about the 
proaimaJ bonier of tbe ukcr. 

Fjg. 44. After adequate bejnestasis in tbe xdeer crater, the anterior and 
iwslerior walls are approsiinateil lu* mattress sutures that include all 
laj ere in the posterior wall and a seromuscular fold m the anterior n all 
It IS remarkable tliat the rlo«ure b petforeietl alloning the ulcer to re- 
main in the lumen of the duodenal stump 

Fig. 45. First suture line completed 

Fig. 40. The eceoml suture hne, of inlemipted mattress suture*, approii 
mates a seroniiiscular fold of the anterior n ail to the capsule of the p.in- 
creas 

(From ^Vangen-teen, O. If : Sui^ry Sr 275, 1940. Courtf#ji.?urfrrj) 
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Tlie postoperative mortality in all these series taken together 
was therefore 3.0S per cent. 

The operations performed by the author from November 
1932 to April 1933 and from Januarj' 1937 to !May 1939 have 
not been included, because detailed record.s are not available. 
The number of thece would again be con.riderable - 

It will be noted that the fundamental principles of the various 
technics of duodenal closure described above are mucli the same. 



Fios. 47-48. Wa.vgek9tee.s’8 Attpicvl Dto»E.v\L Closvrb i.v Bleedi-vq 
pERFon^nso Posterior Wall Ulcer 


Fig. 47. Second eutvire line completed. 

Fig. 48. Inferior angle of duwlenal sfunip suture taken through duo- 
denum and capsule of jrancreas 

(From Wangensteen, 0. H.: Surgerj' S: 275, 1940 Courtesy Surgery) 


However, certain modifications were introduced by individual 
surgeons, and these will now be discussed. 

In 1933 E. Gohrbandt , in referring to our paper, published the 
following modification. After exposing the ulcer and section- 

* The report made in 193S covered cases trcateil by operation up to Decem- 
V>er 19^6. Tlie total number of histones of operated ulcers on file at the Uni- 
versity Clinic of Istanbul at the end of lfQ6«as 500, of these, 90 percent repre- 
sented resections. In the tnleTTal from that time to the date of publication 
of the report (1938), 200 more such operations had lieen performed, and a high 
percentage of these also were resections. 
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irig the duodenal >Yall for a distance of 0.5 cm. below the distal 
margin (fig. 49), he proceeds with his cloRiire as showi in Jiis 
sketch. The ulcer crater h not involved in the suture; it is 



Fig? 4t^62 GoHiia4.\DT‘s Technic of Aitpicu DroDE.N\LSTi.i(p 
CL09VKE 

Fig 40 After tlcvftseuUnatioH of the stomaeli oinl the first part of tlie 
(luoiienum, the poefenor nail is tli-secte*l /n>m the margins of fheuker 
crater. 

Fir 50 Tlie resulting defect in the mu<4;ubir(S onil muciisa of the juis-tenor 
w.'tll IS dosed hy intcmiple*! catgut sutuirs Tlie remaining stump is 
jn\erte<I by means of sntentiittcd Lembert sutures. 

Fig 51 The area not cowredl^'serosao approximated to the pjnerc.itic 
capsule nitli a nwttrm suture of sdk. 

Fig 52 TJie conical etuiup is mxerteri by means of a scries of I>>ml>ert 
sutures 

(From Gohrirsndt, H'ZentraW, f Oiir.CO. 183- 1933) 



Tigs 63-55 Koch's JIethod of 
Handuvq Dl-odevalStljip 
Tig. 53. a =» line of rejection, b = 
defect in posterior wal) result- 
ing from e\pQS«re of oatcr of 
ulcer, c = ulcer crater m pan 
cieas. 


Fig 54. a “ Iiemo«tatic 
clamps applied to anterior 
and to posterior wall In- 
version of the nail for 
suture IS facilitated by this 
maneuver b « ulcer 
crater in pancreas. 


Fig. 55. Jly rotation of the 
clamps iniiard, the an- 
terior and iMsterior noils 
are approMmated and 
brought into position for 
application of the inver- 
sion sutures. 

(rroTfiKoeh, E.i ZentralW. 
f.Chir. C’, 2051, 1033) 
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curetted and covered with rae^sentery. However, it would seem 
tliat tlus freeing of additional posterior wall Is rarel.v advisable. 
In large penetrating ulcers the dense adhesions to the pancreatic 
capsule will prevent tills step, and e\'eti wlien it is possible, tlic 
freed portion of the wall is apt to Iiave an inadequate blood 
supply. However, it may well be possible to use tins step in 
the case of small ulcers. 

The primary sutures according to Gohrbandt's technic are 
placed in a cicatrized area of tlie wall that has been denuded of 
its serous coat, and we felt that they would be unlikely to hold 
(figs 50-52). Therefore, when we tried his technic, tlie portion 
of the pancreatic capsule distal to tlie crater was included in tlie 
second inverting suture for greater security. 

Koch, tlie Russian suigeon, also uses t)je chief directives of 
our procedure, but he too considers it of advantage to free a 
segment of the posterior wall. He has devised certain technical 
maneuvers to aid in the inversion of the stump, as follows; 

“When we have penetrated to the ulcer margin after sufilcient 
mobilization of the po-itenor duodenal wall, the ulcer crater is 
incised and its complete circumference cut away from the 
posterior nail, a.s is done by Nis'^n (fig 53]. The base of the 
ulcer is tiien wiped out and iodine is applied to it. We tiien free 
a further segment of the posterior wall distal to the crater, as 
proposeil by Gohrbandt. I do not section the anterior wall at 
the liigher level as is done bi' Xissen and Gohrbandt, but per- 
form a transection farther distal from the crater, as indicated 
by the black line [fig 53) An important and rather delicate 
step is the placing of the first suture in precisely the proper spot 
on the very upper limit of tlie duodenum This is best done if 
w'e first apply a P^au clamp to both the anterior and posterior 
walls of the duodenum [fig. 54) The clamps are then rotated 
so that the mucosa is inverted, and when the suture is tietl it 
will bring serous surfaces jn oppi^tion [fig 55) This is olher- 
wi'-e difficult to accomplish, especially if there is only a little of 
the posterior wall available. After tiie first two interrupted 
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sutures have been tied> the Pean clamps arc similarly applied to 
either the cephalic or the caudal portion of the same segment, 
in the same plane. After one or two inverting sutures liave 
been applied, it is relatively easy to complete the first row of 
inversion sutures without the further use of clamps. The sec- 
ond row of inver'iion sutures unites the proximal ulcer margin 
and the anterior duodenal wall; the third row unites the tliick- 
ened pancreatic capsule and the anterior duodenal wall, follow- 
ing Nissen’s technic. Adjacent me^enters' ma}’ be .stitched 
over all, but this is not essential.” 

Koch states that after Ids adoption of the procedure outlined 
above, no leakage or fistulas developed in 200 ca«es of duo- 
denal resection. He also stresses the fact that among the«e 200 
ca«es there were many in wliicli he would prenously have used 
cither gastro-enterostomy or the Finsterer palliative opera- 
tion. He al«o says: “With methods previously used we could 
never be certain at the beginning of on operation whether it 
would be po«!siblc to make a permanent closure of the duodenal 
stump The present technic has convinced us of its dependa- 
bility and relieved tis of all doubt on tins score.” 

Ill my own opinion, the permanent closures aclxieved in 
Koch’s case.s resulted from the technic of placing the second and 
third rows of sutures rather than from the position of the first 
row. 

Another method occasionally cited is that sponsored by 
Pauchet and Hustinx, for coping with cases in which there is 
only little duodenum available for plastic work. In order to 
reduce the thickne-s of the duodenal wall so as to permit of 
inversion without resulting tension, a cylinder of mucous mem- 
brane is excised ju*’! distal to the lower margin of the crater. 
I have not seen any further reports on the u=e of this modifica- 
tion (figs. 59-63). It .seems questionable whether the separable 
mucosa would ever be long enough to secure the result intended, 
especially since tlie induration surrounding the ulcer u«ually 
binds the mucosa to the tinderhing duodenal wall. The 
basic idea, however, is a good one. 
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In 1942 R. McXealy puWWicd a procc<lurc quite similar to 
tliose desciibcd above (figs. 64 -fi 7 ), Tliconly ililTereneei^ that 
he loaves the ulcer umlislmbetl, u-ing for flo«uro the posterior 
mucosal line proximal to the ulcer, T)je ulcer thcrcfoie remains 
uathin the lumen of the duotlenal «tump. In bleeding ulcer he 



Tios. .IG-SS Ct-osiRc or I)ioi>es-,*i. fartup ^rrtK Extisiov or Ztlicnis 
MEMniavB (tFTEB r^lcncr) 

Tig. 50 a ■■ niuvulaii* !► » jubinnrosa p ■■ miirous aienibruno to 
lie reniovctl <l * mmo^a i» ■ i>ancrcM 

Tig 37. Aaiiigle line of intcm»|*lc«t wlk<iitumnp|>mxini'iteH the jiostpnor 
aiJ'l anterior nalW, wbuh are *lenu»te*t of in«ri>*,i \\ m mdent, the 
j«'«tenor Virtll w not *c}«nile»t from tl»e iutvcroa« Tlie »vUwrc ihcicfore 
tr,i%ei''e8 the pniioreatic capsule 

I’lE 58 I'lnal result of closure (Since tlicre is no iinciNion of tlie nn 
tcrinr wall, tlie leliability of (he future may l>e in iloiibt Apparentb' 
the teeliiiie ajis eliatigwl, uv is e\ulent from Milr«e<iuent dugrsinLs of 
PjiicJiet and Iludinx) 

(rrcniCliabm, M , and Stem, tV TactifiuoojrCritoirc ga'^tituluiKhnin'e) 

ndd«, reKaitlIe«p of the (>716 of duodenal clo-ure. a plication of 
the atiterior wall of the duodenum, in order to form uu anterior 
\\a!l tampon that puslies into the ulcer 

The inetlnxl of atypical duodenal closure ha" invoked crdi' 
ri'swt from vario\j« points of vieu. It luv* eotne to l>e rcgariictl 
as a fundamental precept of gn-tro-inte'-tinnl surj^cry tiiat all 
incidons mu^t be protected 01 coAcretl by Milurcs unilinfc too 
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serous coats, and it appears ra&h to many to forego this principle 
of technic, especially when we are concerned with the most 
serious problem of gastroduodenal re^ection, namely, duodenal 
closure. 



Figs. 59-03. Pacchct-Hcstin.k Method or Atthcu. Dl’ode-V^l 
Closvre IX Deep Pexetbatiso Dvodesal Ulcer 

Fig. 69. Extent of resectjon (shoRW by dolteit hues). 

Fig GO Division of the duodenum Is performed in such a way that the 
ulcer rcmaia-> on tlie proximal segment, because it is essential for this 
procedure that a small cuff of normal postenor wall be exposed. 

Fig. 61. Dis'-ection of mucosal cylinder proxadiiig, after resection of mu- 
cosa, less material to turn in for fculisequent duodenal closure. 

Fig. 02. The cylinder of mucosa is tied at its base anti the retlundant por- 
tion excUed. A seromuscular purse .stnng suture is applied at the cut 
edge. 

Fig. G3. Interrupted seroscrous suture. 

erWs procedure is apparently applicable only in very small penetrating 
ulcers.) 


(After Gararotche, I.; Semana mtid. 4 ^: ICG, 1942) 


Except for Finsterer, critics unfavorable to the method have 
usually based their objectioiLS on more or less general theoretic 
considerations. Tliis applies to statements made by Fromme, 
although he docs not report any personal experiences. Gulecke 
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Fjcs 6i~6G. Problems j»M)Accit)ENTS Common in Closi rl or Dlodenal 


STotr (tccoRDm: to McX£ai.t) 

TVii?** drawiTips Gcnion«tTalc the «ling«T o! inrlutijiig the tommon duct 
and ga-“troduodcnal artcrj* in tlie do«mg auturw wlien tlio posterior naJI 
ulcer 18 re«ecte<l m t3-pieal fashion 
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remarks that our atjTiical duodenal closure could be applied to 
certain cases, but that he prefers the Fin‘'tercr operation in 
others. 



This technic, lea\nnB the ulcer in Mtu ami wiltun the duo<ienal lumen, 
provides a form of anterior «alJ tampon pitahuig into the ulcer by pheatton 
of the anterior wall of the rluodcnum. 

(From MeXealy, It.; Surgery 12; 207, 1942. Cour/esy Surgery) 



74 


TZCHSnC OF RESECTION' 


Finstei-er, wiio did ti-^ our iTictlio<{ in some ca'^s (lie does not 
“itato in iiow many), maintains tliat it cannot be applied when 
the diameter of the nicer exceeds Imlf the width of tlie diiode- 
mim However, tho«e of who have usetl tlio technic quite 
exteii'ively iiave not found tliat any such linutation applies in 
actual practice. The case described by Finstcrer in wlticli a 
fatal ontcome was due to duodenal leakaRe secondary to pan- 
creatic juice digestion has prenoitsly been menliosied. 

Ulrichs once observed onset of glnca'iiria several weeks after 
operation, and Vield that the diabetes was catisctl by the opera- 
the technic This conclusion is scarcely tenable, however 

I have been unable to find additional critical lepojf.s, but it 
is probable, in view of the %-olume of the literature on the sub- 
ject of surgical treatment of duodettal ulcerK, that some Imo 
c-caped mo. 

It is fair, I tliink, to answer the theoretic objections with the 
fact that many Iruudreds of operations have now been jicr- 
fotmed witli tlijs teclmic, and that occurrence of postoperative 
duodenal leakage ha> been no more ficqnont— periiaps even loss 
frequent — than it is wliet» standard procedures are used in the 
case of uncomplicated ulcers. 

Experience sliowi- that one can confidently depend upon the 
(Stability of the sutures as plaoetl by tliLs atypical method 
Tliat insecure feeling, w'hich, as it has been expressed, “doe*' not 
let one sleep in peace," has been happily ab'-ent. 

In the early, more or le^s experimental period, wo took the 
precaution of either leaxang a drain in place iie.ar the stump, or 
performing & supplementary entoro-aiiastomo'^i" to act* as a 
•'afety valve should back pres'-urc Uneaten flic duodenal clo- 
Mire Later on, certainly sinre 1037, snrh inea>nrc- have almost 
invariably been unneio-^ry 

Recently Colp and Driiekerman have again brought up the 
question of the de-irability of performing a jejunosUmy after 
every exfen-Lve re‘-cc(ion, in order to put the stomach at rest 
for a short time following operation This .suggestion was first 
made in the early ilaya of gas-lrie resection, but has never fouiul 
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favor, althoiigli it was Avarmh* endorsed by Lamdri-* and later 
by Kirschner. But Kirschner himself apparently abandoned 
the supplementarj- jejunostomy; two j'ears after the recommen- 
dation, no mention of it is made in his textbook on operative 
surgery. Since the technic of rejection has been perfected, 
jejunostomy as a routine measure lias certainly become un- 
necessary. In our opinion, the additional ri‘‘ks of this maneu- 
ver, slight though they may lie, are not justified by the .‘•light 
advantage to be gained. Its u*c should be restricted to ca-e* 
in which the .stability of the ga-<tro-intestinal suture lines is in 
doubt — for instance, when the esophagus Ls implanted into the 
distal gastric remnant after resection of the upper half of the 
stomach, or when, after total gastrectomy, e^ophagojejuno^s- 
tomy or e-ophagoduodeno-tomy is performed. Supplement- 
ary jejunostomy may also be indicated, according to McKit- 
trick, Moore, and Warren, in patients uith diabetes mellitus 
and “in tlio«e who«e nutritional status U exceptionally poor 
and where immediate jejunal feedings are indicated.” 

A difficult problem mu^t be met uhen, in a ca«e of penetrating 
ulcer of the posterior wall, too muck 0 / the anterior waU has 
been excised, leaving too short a residual duodenum and thu.<» 
preventing satisfactory inversion for stump closure (fig. 10.) 
As previously noted, we make it a point to estimate carefully 
the available length of the anterior wall after it has been freed 
of adhesions, and ^^e do lliis at the outset of every duodenal 
resection. But if mi.ssteps are made, owing either to a too radi- 
cal plan or to a miscalculation re'-ulting in removal of too much 
tis.sue, the surgeon is faced with one of the most difficult situa- 
tions in the field of gastric .surgery. For the duodenal lumen 
obviously cannot be sealed without undue tension upon the 
sutures, and the added security ga«K?d by covering tiie suture 
line ^ith adhesions and mc‘«nter}' is a very doubtful one 
indeed. 

If must be emphasized that tension on even a single suture 
may bring on duodenal leakage, with its attendant .serious and 
often fatal complications. Once such leakage has developed, 
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efTorf« at drainage, or attempts to cxtrapcritonealize the duo- 
denal stump through the abdominal wall, are unlikely to he 
efTective as countermeasures. 

The experienced surgeon will knmv how to pi-event the de- 
velopment of this dilemma. But as things are. .such embarrass- 
ing situations udl! occasionally Ime to be dealt witli The 
rare occasion for an obligatory very wide resection is presented 
when a caicinoma of the pylorus has involved tlie rluotleuum 
as well, so that here also satisfactory inversion n ould be impos- 
sible. The technic we are about to <lescrihe has been successfully 
used in sohing such problems. 

The procedure is based on the self-evident observation that 
the area of serosa -cot cred tissue required for a duodenal .stump 
inversion is larger tiun would be needed for an anastQmo9i.s, atul 
that the maneuver demanding least tension on the sutures must 
be the safest. 

As the first step, the distal end of the transected duodenum 
Ls united to the first jejunal loop brought up beliind the colon, 
in an end to side anastomosis. Tlius the jejunal wall itill cover 
the ulcer niche, either in the pancreas or tiro hopatoduodeiinl 
ligament. A generous length of jejunal wall near its mesenteric 
attachment is joined to the entire width of the proxim.!! margin 
of the ulcer by means of interrupted .sutures. Next, the jejunal 
loop js incised lengthwise, the incision corresponding to the 
width of the duodenal lumen and of the ulcer crater as well, 
so that tile wall of the gut will adapt itself without tension 
to the base of the ulcer The next row of .sutures nttac)ie'> 
the mesial edge of tliis incision to the distal margin of the 
crater and to tlie posterior duodenal wall. The third row 
of sutures effects the anastomosis by uniting the other edge 
of the incHon and the free Iwrder of the anterior diiwicnal 
wall A fourth row connects the pcritonenni over the jejunal 
wall with the peritoneum covering the remaining nArrow strip 
of anterior duoden.sl wall 

TJiis procedure insures free drainage of duodenal contents 
into the jejunum, thus preventing suh-equeiit duodena! leak- 
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age. Its worth was demonstrated in 4 cases of duodenal rejec- 
tion for ulcer in which errors in the original plan of operation 
had led to difficulties, and in 1 case of resection for carcinoma. 
In 1 ca=e the crater was too large to be completely covered by 
the available jejunal wall, and we filled in with a strip of omen- 
tum tailored to size and stitched to the jejunal peritoneum. 

The details of this technic are shown in figure.^ G8 to 76. It 
will be noted that an enlero-anastomojis was always added 
clo«e to the ligament of Treitz. The final steps follou-ed the 
Billroth Il-Polya method, uring the same loop of jejunum to 
effect the gastrojejunostomy. The.=e cases were watched for 
three years after operation, and no untoward .s^Tnptoms ap- 
peared during that period. The patient with malignancy died 
a\ home after about two years, and we were ■nnaWe to obtain 
any medical data. 

As to the so-called BiUrolk / technic, although it Is of great 
value in many of tlie less difficult ulcer situations, it ha» not 
found general acceptance when resection of o duodenal ulcer is 
indicated, for the following rea«ons; first, it Is said to permit 
only a limited and usually inadequate re.-ection of the stomach; 
second, the only dependable suture technic that allegedly can 
be applied is apt to re.sult in too narrow a gastroduodenal 
anastomosis because of the dijcrepaney in the circumferences of 
the sectioned portions. 

In tliis country it was LcAvijohn who earliest endorsed the 
Billroth I method, giving credit to von Ilaberer for the tech- 
nical detail®, wluch are well .®hown in his illustration®. Tliere 
can be no doubt that from the .Mandpoint of po®toperative 
gastric function, this method of uniting stomach and duodenum 
is superior to any other. One reason lies in the spontaneous 
postoperative development of a sphincter mecliani>m in the re- 
gion of the ana®tomo®is. TliL® ob\'iates the tj'pe of projectile 
peristabls that often causes iinplea.«a«t sjTnptoms after gastro- 
entero®tomj’. Another advantage i® the shorter time required 
for performing tliis operation. W'e employ it regularly for un- 
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compUcafed duodenal ulcers of the nonperforating tj^pe, reserve 
ing the right to change the technic if the posterior duodenal 



Tigs 6S-71 DrpbESOJEjnv^uAsASTOMo-sis W hen Not EsovonANTEfUcs 
tV.ut Is Available ron AnwcAX Closihe 
Fig OS. Interrupted seromuscubr sutures tJirougli jejunum .iml tjijj-ule 
of paneieas 

Fig 09 Longitudinal jncmoij in antimcNrntene OonicT of jejimiim 
liifernipted full thickne«a sutures tbruugli proumal binlcr of jejunal 
incision and prOM'mal eilge of ulcer crater 
Tig 7(1 Interrupted full tlncknex-sutures tUtuugIldl^t d margin of jejunal 
iwci«K>n Slid anterior wall of tluodeiiutn, reiiiforrsKl anteriorlj t>> layer 
of iiitcrnijitcd scroinucculjr suture* 

Fig 71. Alternate melltod of aiia«tomO'Li nitli exclusion of ulcer In- 
terruptcil «cionui«ciiIar sutiiii^ l«et«cen jejunum and jirovinial c'lge of 
ulcer crater 

wall h too greatly indurated toallow of safe dhsertion Ccrtaiu 
technical sliort-cut.s uill be described and are <)iotvn by il- 
lusiratsous. 
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Figs. 72-74. DcoDENC«E;cN4LAN4sroMosisWiiEN Not Enough Anterior 
■Wall is Av.uwble for AnpictL Closure 
Fig 72. Incision of jejunum on antimesenteric bonier. Interrupted full 
thickness sutures betw een proMmnl margin of jejunal incision and distal 
e<lge of ulcer crater. IMien the ulcer js verj* laige, the anastomosis is so 
planned that enough jejunal wall is axuilable between the first and 
second suture layers to cover the ulcer crater. 

Fig. 73. Before the sutures are tied, a tab of omentum Is brought up under 
them to cover the ulcer; it is held in place by a few tacking sutures. 
Fig. 74. Closure of anterior wall 1^’ interrupted sutures, reinforced by 
another lajTr of interrupted silk sutures 
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It should first be ernphayzed, however, that tJiere are three 
defuiite contra-indications to u'se of this procedure: 

1. A hj-pertrophied stomacli wall, which would tend to con- 
strict the anastomosis. 



Fio. 75 Dioden’ojejl'Xal AJftsroMosH Wiiev Xot E.vorcn Anterior 
Wall is Avaiwdle for ArmcAi. Closctie. Esd Result 


2. A duodenal lumen that is too narrow, nltliouffh tiu' is 
rarely found if the ulcer lias been present for ^ome 
time. On tiie contraiy, wiien tiiere iias bmi exten- 
sive ulceration, the part of the duodenum distal to tlic 
lesion is often fouiui to be actually ililatedithisisanalo- 
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gous to the dilatation of the rectal ampulla found in the 
presence of carcinoma of the upper rectum. It may be 
that in both instances tiu=4 atonic condition result's from 
the interference with peristalsis due to the ulceration. 



Tig. 70. E>tebo-Anastomosis to Take Strain off DtODEXOJEJuxo- 
asastomosis 

3. Very marked obesity in the patient. If all fat is carefully 
excised from tiie operative field, too much peritoneum 
is likely to be lo«t with it. On tlie otlier hand, if the fat 
is not removed, its inclu-ion in the invagination is likely 
to narrow the ana.'stomotic aperture unduly, as in the 
case of a hj’pertrophied stomach. 
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As mentioned prm’iomly, tlie statement lias been made that 
the Billroth I method does not- permit a sufBciently extensive 
Rastrio resection. But as regards the majority of cases this is 
not in accord xvitii the facts. Every surgeon kno\vs that the 
cardia and pylorus are closer together tlian they appear to be 
on the textbook anatomy' cliart In the ulcer patient, u’lio i-J 
risually tliin, both arc rather freely movable. 



riO.77. OtKpRErenRBDTVTEOF 
Castro irJTXoCTOJtr—ToTAUS 
Oraus (Polta)— \ mn Gas- 
nuc IlRaEcnov 

Inlcrnjptrd line of Lemiiert su* 
lures on posterior Wiill 


After resection of two-tliird> of (he stomach, the mmiting 
sutures will very rarely be under any tension. All me«oga'<tric 
fatty tissue along the le^s'cr curvature should be completely re- 
moved This is facilitated if, after .section of tlic ga'-trohep.atic 
omentum, one stretches out these tissues b^- ten-'ing the primary 
ligature (fig 82). The bIowlvos«eN arc thus straightened out, 
and may bo readily ligated dose to the gastric ivall (fig S2). 
The union of the two segments of stomacli proceeds along the 
lines of von Ilaberer’.s (echnie, as shonii in figures 81 to S7 The 
submucous ligaturas are placed with wide bile, and effectivel}' 
reduce the ga.‘'tric lumen to tlio desired degree- 
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Tig 78. Oub Preferred T^pe op Gastrojejin'ostomv — ^Tot\lis Or-klis 
(Polya) — after Gastric Hesectiov 

Afler incKion of tlie serosa nntl museulans, the viS'Sels of the submucosa 
are secured by intcrnipted catgut sutures taking bites of tlie submucosa. 
On t\ie jejunum, th^ ligatures are plaml in two rows; on the stomach, 
they are placetl only on the proximal bonier 
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Fio 79 Ont PnEFERitED Ttpe orGASTRojFJUNosTOMr— Tiitaus Oitius 
(Polya)— AFTtR G astbic ResjEctiov 
Tlie stomach is turnw) Jwck so that the anterior null can L>p mrisol in tlio 
line of tlie jvisterior ineisKm TJic submucous atsspN nro sinularl.v setiirnl 
with ligature? Thereupon, e\cMon of the stomach ilistnt to the subnuictnis 
ligatures is perfornieil 

The individual f-leps of tlie aimstomo'-is arc n** follows' 

1. Single Miturcs are inscrietl, but left untied, between llie 
pcritoncalized surfaces of the posterior gastric and the pO'te- 
rior thioilonal wall The spacing of thO'C will depend on the 
relation in size of the distal stomach segment and the duoilc- 




Fiq. 80. Olr Preferred Type of G\8tbojejcxo'5tomy — Totalis Orujs 
(Polya) — afteii G\stric Resection' 

Continuous full thickness catgut sutuic approximates postenor and an- 
terior cut wlges of an;u»toraosis This Ia3-er is reinforced hj* a line of inter- 
rupted Lembert sutures 



PjG. 81. Billroth I Tsaisic (aov IlAnERER’s Modification) 

In order to strip the lesser curvature of all fatty ti-ssue, it is necessary to 
locate cxflctlj’ the junction of the Ra‘«trohei)atic ligament and stomach. 
Tlii« H done by introducing the forefinger into the lesser sac and palpating 
the edge of the lesser cun-ature between the stomach and forefinger so tluit 
the Kocher dissector can be inserted 
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num. In figure S3 it shown as about 2:1. It is best not to 
apply an intestinal clamp to the tluodeimm. as this fakes up 
space useful for ligatures on the posterior duotlenal wall. 



Fic 82 IJillkqth I Tenivic (ion ILideri^r's Moaincmovj 
Tlie firvt jwrtion of flip (iuotleiium has liecn the pj lonjs U piillett 

to the left, tJic left gastric icssels Iww Ix-en tiol, and the gastmhejiatie hgi- 
nient has lieeu s-eelionwl A iij^ture »in tlic dc-ljil jxirtion of the ga-tro- 
hejutic hg'iment i» pullctl tant, bnnging into new the ionstI' of the Itgiment 
leading into the Moniacli Tlies? arc Uien tie»l «iih\ idiullv and the ga-tni- 
hepatic ligament w divecled rarefully from the '•loniiic h TIiw rcmo\es all 
fjtty ti««ue from the Icsrcr cun-atiire at Uic *.ite of the future iin-i'tomo“u 

2. Tlie posterior gastric ivall i** ineised <lo\ni to tiie suhmu- 
ca«a Tliere is usually very little acrompanyitig bleeding. 
Submucoii-> ligatures, the size of tlie bite dejieiuhng on the rela- 
tive lengtlis of the resection inci-ions «« pla«ne<l, are tlieu 
placed in the posterior wall (fig S3). 
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3. The stomach is turned over and the anterior wall incised 
to the submucosa, at the same level as that of the posterior wall 



I'lC.. 83 BlLtROTK I TeCHMC (von IIaBERER’s MoDinCATIOs) 

Tlio posterior walls of the stomach and duodenum at the site of the future 
anastomosis are brought tc^ether by seromuscular sutures of silk, which are 
not tictl. The jxisterior wall of the stomach is incised down to the submucous 
layer, bringing into view the submucous \cssel8 These are ligated by means 
of suture ligatures placed with big bites in order to diminish the cu-cumfer- 
ence of the gastric lumen 

incision. Ligatures are placed in the same manner as tho^e 
applied in the posterior wall (fig. S4). 
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4. Tlie muco^va of llie anterior li'all niul that of tlic posterior 
wall are next inci'KJtl. 

5. The peritoneal surfaeesof the posterior %\nll of the stomach 
and tlie duodenum are tl»en united by tnuR of the preWousIy 
placed sutures (fifj. 85). 



Fig. si. hiLLnoru I Teciivic (tov If^nERBu's Modific\tiov) 
Suture lig:iluies taking Large lutes are «kTTiwl the nwicreul aiui 

Fiihniun>«al layers of the antenor wall 

G. A continuous inner .<:iiturc and serO’-eroU" suture< of the 
anterior wall complete the niiastomo'is (Rk. SO) 

A similar technic of submucosal hcmosfasi« H followed in iho 
Billroth II pastrojejunostomy (fips. 77-SO). 

At the so-<-alled Jammerecke (the critical anplc), there is 
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placed a suture that inverts the lessor curvature slightly and 
include? the hepatoduodenal ligament (fig. 86). The opening 
that remains in the gastrocolic ligament is closed by sutures. 
We consider it unnecessarj' to cover over the ‘■eromuscular 



Fig 85. Billiiotii I Techvic (von Haberer’s Modihcation) 

After tying of the posterior layer of seromuscular suture's, the stomach is 
transectwl and the inner continuous suture, including all laj'ers, is taken 
through the stomach and duodenum 

suture line with omentum. In fact, this might cause stricture 
later on, owing to shrinkage. 

It is rather generally held that an omental covering does rein- 
force the suture line, but this is open to question. Certainly, 
if it covers a faulty sttture, the added security is more apparent 
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than real. Tlie omental tis‘sue readily becomes necrotic if infec- 
tion reaches it from the Ra^^tric or intestinal wall, ami in that 
case its presence adds to tl« danger. 



rio. SG Biu-noTH I Tectinjc (vox llAHEnEn's MouinciTioN) 

Tlie outer laj-er of seromuwubr interniptcti Mlk i»utum has liecnphced 
A mttress euturc is then taken through tlie durslciium, duodenohejxitic 
ligament, gnstrohepatic ligan\CBt, and stomach, thus reinforcing the cntu-al 
angle. The rents m the ligaments alKwe ami liebn- the nna.«toniosis .are 
closed 

A further contra-indication to tin? use of theBillrofii I metliwl 
applies in regard to penetrating ulccra of the po'-lerior wall. In 
2 ca«cs in wliicli ne reoperated, the surgeon had ti‘>ed the Bill- 
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roth I suture procedure after wide ga'^tric resection, Iea\ing tlie 
ulcer crater in place. The posterior suture.*- took in a good deal 
of the thickened pancreatic capsule, and in consequence the 
ulcer crater remained exposetl in the duodenum (fig. S7). The 



Fig. 87. Itimiorn I Technic (\on Habeuer’s Mobific^tion) 

T?ie ulcer i*- included in the atwstomosis. Tins is techuicalJy feasible but 
in tome instances docs not cure tlie ulcer, as cMdcnccd in 2 reoperated 
cases 

ulcer symptoms continued without Ict-up, and soon ncces-itated 
further operation. Large indurated ulcers nero found in both 
paffents. 

TIie‘‘e obser\-ation.«, by the way, give ground for argument 
against applying a palliative fundus resection, as recommended 
by Connell, in the treatment of such ulcers. 



Jejunal Peptic Ulcer 

GUNKltAI. CON'SIDCUATIONB 

E XCi:pt for possible compUeations of tlie imnteiliatc post- 
operative period, jejunal ulcer is tlie ino?t serious nii-- 
chance tliat can eventually occur, for i( Is more troublesome 
and more dangerous in maio* cases than was the primary ills- 
ease. In fact, tlie value of a Rivotv furgical technic must l>e 
measured by the frequency with which if is followed by develop- 
ment of marginal ulcer. 

In 1899, eighteen year.s after Wolflor performed the Firrl giis- 
troonlcrostomy. II Braun first <lcscribe<l the jojunnl ulcer, and 
since tlieri many publications on ga^tro-inieslinal .surgery, have 
dealt with the topic In the forty-.'-ix years from 1899 to 
the present day, in many thousands of operations, numerous 
(lifTercnt methods have been employed for .surgical tmnfmcnt of 
ga.stroduodonal ulcer But there is no unanimity ns to the 
percentage of incidence of jejunal ulcer follow’ing any given pro- 
cedure, in fact, there is often wi<le ilivcrgcnce of figures Tor 
instance, Balfour in 1927 reported the complication after goslro- 
ejxterostojny in 2 per cent of eases, the Hus.sian .surgeon 
Bogoslavski in 1934, in 60 fi per cent Obviously all statistics 
dealing with this complex subject should be critically evaluated 
One important factor to be considered N that of dilTcrenccs in 
tlie periods of time covered by the ol)>ervalions, as evidenced 
in many of the reports over tlie past twenty years. To cite a 
recent e.xample, Hinton and Clmrch in 1934 reported oecurrente 
of j’ejunal ulcers in ICf per cent of their case-- during a four and 
one-liaU year follow-up In 1940, after a seven year follow-up, 
an incidence of 24 per cent liad been found. The gencml belief 
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feems to be that jejunal ulcers develop relatively soon after 
operation, and Lahey states that they are rarely found more 
tlian two years after operation. In our own material, however, 
among 73 cases, 51 patients developed their s 3 'mptonis between 
the second and the fifth j*ear after operation; in 2 cases, they 
did not appear until fifteen years later. 

The difficultj’ of correctlj’ diaginosing the condition is another 
factor contributing to .statistical error. Symptoms and signs 
that have been singled out as tj'pieal are; onset of pain soon 
after eating, in contra.st to its dela.ved occurrence in duodenal 
ulcer; localization of pain under the left co.staI arch, absence of 
the periodicitj' of pain characteristic of gastroduodenal ulcers; 
reappearance of “ulcer constipation,” heartburn, vomiting, and, 
in rare instances, bleeding. But all the^o symptoms may be 
absent; three of our patients had had no sjTnptoms between 
the time of the first operation and the sudden perforation for 
which they were admitted to the clinic. Negative X-ray or 
gastroscopic examinations do not rule out the possible presence 
of a marginal ulcer. 

Tho«e siTOptoms foUouing gastro-enterostomj- that are so 
frequently attributed to ga'^triti-s or adherions are often due to 
the presence of a marginal ulcer for which objective diagnostic 
evidence is lacking. Modern methods and te.'^ts permit of more 
accurate diagnosis than was formerl.v possible, and this maj' in 
part account for the increa-^ed figures of incidence of the condi- 
tion in the more recent statistics. 

Another point to be considered is the fact that formerly 
ga«tro-enteroi«tomies were sometimes performed in the ab'^nce 
of positive evidence of ulcer. Spasm of the pviorus or the 
tliickened duodenal wall may be mistaken for ulcer. Thus it h* 
probable that some nonulcer cai^ were included in the earlier 
statl-stics. Such patients would have normal or subacid gastric 
juice, and often develop troublesome .sv-mptoms, so that the 
term “ga.stro-entero'^tomy disease” has been applied to their 
condition. The^ patients, however, verv- rarelv- if ever de- 
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velop marRinal ulcer, aud (Iieir inchiMon iti the earlier ptathtics 
obvioiwly diminished the true percentage.* 

The rule that peptic ulcers are accompametl by hjperacitlity 
applies to jejunal just as it docs to duodenal lesions. Since 
fractional gastric analyses have come into regular u«e, no ca^e 
of ouT'i has .shown anaciditj' or ex'en ■nibacidity. 

In Europe for tlie past twenty ;}'ear*» re'-ertion has been pre- 
fened to gastro-enterostomj* wliencvcr pO'-sible, because of the 
frequency u’itli wliich the latter was followed by marginal idccr. 
In tlii«i country, liowever, A. A Berg and Lewisolm were almost 
the only advocates of tWs position for quite a long period. Dur- 
ing the pa.st few years most .surgeons have come to recognize 
tJiat the rationale of their endorsement of llie more radical 
methods lias been fully established 

Of course it is true that resection docs not prevent marginal 
ulcer in all ea«es, it approaches but doe.s not reach the ideal of 
100 per cent protection As-a matter of fact, in recent eompre- 
licnsive statistical reports of resected cases, Mage named per 
cent and Kiefer of the Lahey Clinic 7 per cent as the ratio in 
wliich marginal uUers occurred These figuie.« are high enough 
to servo as an argument again-'t resection, unless a critical 
aualysK .should demonstrate mitigating considerations 

In statistics from European sources, the rate of iuridcnce 
of marginal ulcer fallcneing resections is much lower 
Von Ilabercr reports a rate of 0 0 per cent, and Starlmgor of 
0 0 per cent in 7,<&5> cases in which the Bilhoth I operation 
was u-ed, 2 2 per cent in I3S cases treated by the Billroth II 
method but without accompanying entero-anastomosls, atul 
0.5 per cent in 2,492 cases m wliicli the Billroth II procedure 
was .supplemented with BrauuV type of entero-aiiasfoinosi< 

* !^mp aUvocotes of g-wlro-enUroitomy lis»f nj'iuilainp<l that it n unfl i-'c 
to f>OTrnrm the njierjtion U Il«* i>rwenre of vlrcr pnnnot lie ijefimtely estnl»- 
Iishfd, liecniise it is in these verj ensw that inarKin.iI ulcer w n[>t to (Jctelofi 
iaieron Tliisistertninb contMfTtowirtnm eiprnenrp \ gnstroJ'ntenw- 
toiuv prrffjrnircJ on a normal or ralNiCKt stooineh mm pvn rise to uisny dif 
lurhinK sjmptotas, hut surely not to a m.uginiiS ulcer 
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Proper evaluation of the signihcanee in a given ca«e of mar- 
ginal ulcer after repection is difficult unJe««! we knon- (2) 
^^hether the pj-lorus and the ulcer were both removed, (2) how- 
near to the cardia the upper incision was, (3) whether the resec- 
tion had been preceded by an earlier gastric operation The 
size of the area resected, as alread 3 ' remarked, is of some conse- 
quence in relation to possible postoperative complication'!, in- 
cluding marginal ulcer. But we can get onl\' a rough idea of 
this from the usual reports stating that one-half, two-thirds, or 
four-fifths of the stomach was removed Hence it is difficult to 
judge how great a part this factor plav's in the results of indi- 
vidual surgeons. 

We can reach more direct conclusions as to the relation of the 
tjTDical Finsterer operation (or re.^ection by exclu^-ion) to the 
jejunal ulcer problem. In this procedure the practice is to 
leave the pylorus in place, and aUo, in order to pro^'ide adequate 
tissue for inversion, the adjacent portion of the antrum. The 
experience of von Haberer, OgiKy, and ourselves, among others, 
Iia.s shown the percentage of secondary marginal ulcers occur- 
ring after tliis operation to bejust as high as after gastro-enter- 
ostomy. This fact ha.s been emphatically confirmed in a recent 
report b}- Kiefer from tfie Labei- Clinic, in which lie discus'es 
30 cases subjected to the Finsterer operation. ?even of these 
developed jejunal ulcers — a percentage of 23 3. Kiefer con- 
cludes that this demonstrates the inadequacy of any technic 
that does not include removal of both pj-lorus and duodenal 
ulcer. 

It is interesting to speculate upon what degree of responsi- 
bility for such a iiigh incidence maj- be attributed to the fact 
that tlie mucosa of the antrum remains intact. On the basis of 
Iv\-’s demonstration of the secretorj- stimuli carried from tlie 
antrum to the glands of the fundus via the blood, excision of the 
antrum mucosa might be expected to improve the results. 
However, tliere is no comdndng evidence in the literature 
tluat cases so treated did better in the long run, in so far as 
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jejunal ulcer is concerned, than cases treated by the u«ual 
Finsterer technic. 

Apparently Finsterer lumself found little value in tlie maneu- 
ver, for he discontinued its use after a period of trial. Tliere is 
ftI«o the definite poss-ibility that the residual pyloric nujscle 
may itself become the site of origin of stimuli aiTecting the 
secretion of the glands of the fundus. 

It was no doubt these consklcrations and his practical ex- 
perience that caused von Habercr to affirm that in each case in 
whicli the Finsterer technic has been used, and reoperation for 
a marginal ulcer is rcqvured, rcscctfoii of the pylorus is absolutely 
essential. 

A tJTJical ca^e history (first reported in 1932) fiom our ou’n 
material illustrates a number of pertinent features. A 52-.vear- 
old man luidenvent a posterioi gastro-enterostomy for callous 
duodenal ulcer in 1926 He remained free of sjTnptonis for 
six months.. Recurrence of pain then led to hU rcadmission, 
and the diagnosis on the basis of X-ray and clinical study ua*' 
that of jojimal ulcer At operation, a very large marginal ulcer 
was found, extensively mvolvinj' the jepmum, stomach wall, 
mesocolon, and jejvmal me.«enler>' .The previous anastomosis 
was eliminated, tlie opening in the stomach wall closed, and the 
ulcer-bearing part of the small intestine rejected, with end to 
end union. No symptom^ appeareti for another six monlhs-, 
then again tliere was rceuriencc of pain characteristic of duo- 
denal ulcer. At operation (1929), a large, callous, deeply 
penetrating tluwlenal ulcer, involving the pancreas, common 
duct, and hepatoduodenal ligament, was found Prepyloric 
f-cction of the stomach was performed, followed a widesprcatl 
resection of palliative tj-pc, with final union hj’ the Polya tech- 
nic. After another half-year there was again evidence of 
jejunal ulcer. Reoperation revealed a very large ulcer in the 
upper segment of the anastomosis, between tlie stomach and 
the jejunum. Almost the entire gastric remnant wnsulccrftte<l. 
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Resection was not attempted, as it appeared technicall}’ impos- 
sible. The pylorus was excised; the duodenal ulcer was found 
to be healed. Jejunostom}* was performed to put the stomach 
at rest. The postoperative couree was sati'-factory, the jejunos- 
tomy tube was removed after three weeks, and complete recov- 
ery followed. In an ob'«ervation period of four and a half years, 
there was no e^^dence of further ulceration * 

Another modification of the palliative resection, namely, 
transection of the duodenum dktal to the pylorus fZuk- 
schwerdt), was designed in the hope that the improved results 
would equal the results after radical re-^ection. The technic 
would then be practically identical with the radical resection 
procedure, except for the fact that a diseased posterior wall is 
united to an insufficiently mobilized anterior wall. It would 
.seem rather more logical to go all the way, by taking the addi- 
tional and more dependable step of duodenal re'^cction. 

Further comment may be made at this point regarding thoj-e 
jejunal ulcers that develop even when radical resections have 
been performed. The figures of their incidence vary consid- 
erably in the statistics from different clinics, as pointed out 
above, but in any case they must be reckoned with as spoiling 

’paper of L S. McKittrick, F D Moore, and R Warren, published when 
this book was in process of being printed, reports 7 cases of jejunal ulcer after 
exclusion resection in which cure of the ulcer was obtained by antral and 
pyloric excision On the basis of these, together with 2 cases of S F 
Marshall of the Lahey Ciimc, the authors conclude that antral excision as a 
method of treatment of jejunal peptic ulcer after exclusion resection has been 
successfully performed in 9 cases Our cases, one of w hich is described above, 
were published in 1932 and 1936 Von Habcrer, in discussing the exclusion 
resection, reported similar experiences with antral and pyloric excision much 
earlier. It is interesting that McKittnck, Moore, and Warren recommend a two 
stage procedure as the operation of choice for resection of “acutely inflamed” 
dcfodenaf ufeers, partfeofarfy Chose of the posterior « ell The first slsge eon- 
sists of transection of the stomach, the second of excision of the excluded part 
of the stomach The reason for adopting this procedure was the high mortality 
rate (8 percent) of resection for duodenal ulcer It may be argued that w bile 
the typical technic of duodenal closure in this particular kind of duodenal 
ulcer is too hasardous, our technic is dependable enough to make a two stage 
procedure superfluous. 
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tlie end results in a certain number of ca^es. TJie fact that a 
liighcr percentage is reported in this country (Mage) than in 
Europe merits special attention, because tlie clinical follow- 
up is more tliorough in North America. However, of the total 
of Mage's 41 cases of jejunal ulcer, only 13 were verified at 
operation. Among iJie ca‘-es operated on were 2 in which no 
ulcers were discovered — “the surgical findings were considered 
to be those of healed le.sions.” However, in the absence of his- 
tologic examination, the nature of tliese lesions remains obscure 
Kiefer has been more rigid in analyzing his cases, and inclutled 
in his classification only tlio^c proved to have marginal ulcer at 
the time of rejection. Inlerpretation of Mage's statistics must 
also be qualified by the fact that his 00 cases were observed 
during a seventeen year period (1923-1040). Tlie conception 
of gastric rescetion for ulcer, especially with rcgaril to the size 
of tho resection, underwent important changes in tliia interval 
The rather essential information as to the extent of the re‘>ectioii 
in each ca«e is hacking, and another variable is the fact that 
various surgeons were concerned. 

TJiere are cases of iccurrencc of the ulcer dheaso. regardless 
of the typo or .size of lescction performed. They Jiav'C been 
termed surgically iniraclable, and in truth they areuio loss in- 
traetablc medically. Acronling to our experience tliose are 
u^ually cases in which the first openition for duodenal ulcer — 
the condition is praclicalJy never found in gastric ulcer — 
was not performed by (lie radical technic; in other words, the 
first operation was either a gastro-enterostomy or an exclusion 
resection The following rasp history, first published in 193S, 
exempUries this vituatKin. 

The patient was a SO-ycar-oItl while nude, first admitteil in 
M.ay 1030, with a Large duotlciial ulcer penetrating info the 
pawtitas. An extlvv'von lesctlion wa's follmved by uvievcwttvil 
recovery, i'our weeks later, the patient was readmitted pre- 
senting the clinical picture of ruptured vdeev. An immediate 
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operation disclosed free perforation of a large jejnnai peptic 
ulcer. The operation consisted in c!o&iire of the opening, re- 
moval of the antrum and pylorus, and jejunostomy Recoverj' 
was delayed by a subphrenic abscess The patient was dis- 
charged from the hospital four weeks after operation. His 
third admis'iion was in January 1931. The diagnosis was that 
of jejunal peptic ulcer. At operation a large anastomotic ulcer 
was found. Since the ulcer had not been influenced by jejunos- 
tomy, resection was decided upon. The remainder of the 
stomach was removed, together with the jejunal loop, and 
csophagojejunostomy was performed. The patient was dis- 
charged fourteen days after operation. In February 1933 there 
was a fourth admission because of .signs and symptoms of jeju- 
nal peptic ulcer. The X-ray picture showed a large ulcer at the 
csophagojejunostomy. I was not able to observe the patient’s 
subsequent course. 

Many investigations have proved that in these repeated ul- 
cerations there is always more or le«s gastritis accompanying 
the condition of jejunal ulcer. 

We cannot go into the question of the relationship of gastro- 
duodenal ulcer disease to gastritb, but it can be asserted that 
Konjetzny’s assumption that ulcer is secondary to gastritis Is 
upheld by few. The converse seems more likely, e-speciall^v 
when, as is usually* the case, the mucosal inflammation is re- 
stricted to the area surrounding the ulcer On the other hand, 
resection of an ulcer rarely lias any favorable effect if the whole 
gastric mucosa is inflamed — in fact, the more intense an accom- 
panjdng gastritis, the le.s.s the likelihood that the radical opera- 
tion for jejunal ulcer will bring about a cure. It Is probable 
that the presence of a prolonge<l and severe gastritis makes such 
ulcers .surgically intractable, since in cases of marginal ulcera- 
tion the severity of the gastritis u^^ually progresses in propor- 
tion with the duration and degree of the symptoms. It would 
therefore seem a poor policj* to postpone the radical operation. 
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Anatomic Fe,4Tcre5 

Tlie radical operation for marginal ulcer is more hazardous 
than the rejections performed for other conditions, chiefly for 
two reasons. In the first place, the general condition of tliese 
patients is usually poor by the time they come to operation; 
.second, the anatomic relations of the structures in the field of 
operation have been distorted by inflammation and adlie^ions. 




Figs 8S-89 CoMifON Directions or Perforation i.V Jejcval PEpne 
Ulcer 

Fig 88 Hcheinatic swRittal sottiori'i of nlulonien m retrocolic anastomc^is. 
Fig. 89 Common tlirections «/ perforation toward colon and pnnrrcAS 
in retroeolu' ansatomosis 

Consequently operation for marpdiuil ulcer never stereotyped, 
and impromptu technical maneuwrs are frequently rcipiircd. 
However, the more usual anomalies encountered, depciuling on 
the direction in wliicli the ulcer penetrates, can be classified and 
described (figs R8-9I) 

Among the various possibilities, an ulcer located at the nn- 
ICTior (inastomosxs (antccolic) pre.jcnt.s the Ica^t complicalod 
situation, for if rarelj' penetrates into iieigldioring strncturcH; 
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in fact, its tendency to rupture is no greater than that of an 
ulcer at the posterior anastomosis The colon is occasionally 
adherent to the anastomosis, but it is only very rarely that a 
gastrojejunocolic fistula develops. The usual direction of 
penetration is into the anterior abdominal wall (fig. 89), and we 
then find a firm, tender ulcer-tumor that may be quite large. 
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Fics 90-91. CoiLMov DiREcnoNs or Pebfok.^tiov i.n* Jejlnal Peptic 
Ulcer 

Fig. 90 Perforation toward anterior abdominal wall, and in rare instances 
to colon, in antecolic anastomosis 

Fig. 91. Penetration towanl liver, usually left lobe, anil, more rarely, 
toward pancresis, in man^inal ulcer after gastric resection 

The evidence of inflammatory cliangcs in the .surrounding tissue 
will be proportional to the depth of penetration into the rectus 
muscle. The marked swelling and redne-ss of the abdominal 
A' all, and the fact that palpation of the center of the ma.ss, over 
the ulcer crater, may elicit fluctuation, may lead to the mistaken 
(liagno'>is of a simple abdominal wall abscess. If the mass is 
then incised, an external gastrojejunal fistula will result — 
always a precarious situation, regarding wluch we .shall have 
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more to say later on. In other cases the right lobe of the liver 
IS found to be in contact noth the anastomaris, with penetration 
into tliis organ. The liver tissue surrounding the ulcer crater 
usuall}' show.s remarkably little inflammatory reaction, and tiic 
adhesions between the anastomosi'* and the Uver aio not dense 
and are readily separated. In fact, violent ph.vsical exercise 
may result in such a separation and a conscciuent fieo per- 
foration. 



rio 02 Two SwQE TIaWc^l Operation* for GASTROJBJC.XA«.^UtcFB 
£laffe I Small correspomlmg w'gment'i of the greater lc»«cr rutra- 
tuita of the .stomach are «]cA.TSculaii20(( anil a son PeU rlamp is intniiJuccd, 
111 preimration for traa«celion of tlie stoinncli 

Occasionally the pciietratioaiNcliiccted into the mesciitoryof 
the anastomotic jejunal loop, but IhU situation docs not present 
technical difficulticN. 

Anatomic anomalies that are much more difficult to deal with 
are usually piescnt if the jejunal ulcer involves the po-‘<terior 
amsiomosis (retrocolie) Penetration into neighboring organs 
is very frequent, and had oceurre<l in all of our o\ni cases The 
break-through may be into the mesocolon and thence into the 
colon itself, or into the mesentery of the an.a,stomotic loop, or 
into the root of the mescnterj*, or into the pancri'as, a combined 
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involvement of these locations is frequent (fig. 90). In the 
technical procedure particular attention must be directed to the 



Fig. 03. Two St.kge Radical OrEn-mox ron Gastrojejx"Xal Ulcer 
Stage 1. T])e stomach dhuJetl between the two rows of clips applied 
with the von Petz instrument Tlicn the cut ends of the stomach arc in- 
\crtcd, and anterior gastro-cnlcrustom3' and sliort circuiting entero-ana.«to- 
mosis arc performed. In this way the distal part of the stomach and tlie pep- 
tic iciiinal ulcer are cvefud«J from the footi /tts'vigcs 'The jejuujJ uJeer 
diminishes in size considerably within from three to four week«. (Dolaj’ of 
the second stage beyond this length of time would in\nte formation of a new 
peptic ulcer on the ga«tn>-enterostomj' of the proximal part of the stomach) 

me.'ocolon, which Ls always found to be much shrunken, owing 
to cicatrization. The lar^ blood ve'^sels in the me.^ocolon 
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either lie very clo^e to the ulcer-tumor or actually course 
through it, and the technical plan of campaign must be modified 
accordingly, especially in respect to the dissection of the ulcer 
itself. 

The development of a gastrocolic fistula may be a further 
result of contiguity of jejunal ulcer and colon. Hemorrhages 
(uliich incidentally are not as frequent in tiie case of jejunal as 
of duodenal ulcers) may originate from the mesocolic ve.ssels; 
more usually they arise from eroded ^•esse]s of the jejunal 
mesenter}'. 

The afferent segment of the jejunal loop is usually quite short 
—in fact, .some .surgeons make a point of having it very .sliort— 
when gastro-entcrostomy is peiforined ("no-loop gastro-en- 
terostomi’"). As the ulcer projects progressively into the 
jejunal mesentery, more and more of (his initially slioit piece* 
of intestine becomes involved in the process and thus useless 
for technical purposes. By further extension, the infiltration 
will reach the duodenojejunal junction, and finally the mo-)t 
distal segment of the duodenum may be walled in by inflam- 
matory adhesions, presenting the most diflicult problem 
to be met with in posterior wall jejunal ulcers This will 
be discu^secl at greater length later on. The management 
of pancreatic penetration is similar to the procedure used when 
an ulcer of the posterior gastric wall has caused the .same com- 
plication 

If the ulcer crater is large, the possibility of ero'-ion of the duct 
of tVirsurig slioiiM not l)c overlooked. This is nn unusual find- 
ing, prob.nbly bcc.-uisc coiinectis-e ti>suc proliferation secondary 
to and accoinpan.ring the extension of the ulcer proleot.s the 
duct. 

Tlie direction taken by the penetration of a jejunal ulcer 
after n Billroth II resechon or its Pol3'a-Mayo modification will 
depend first on the level chosen lor gii-stric transcflion, and 
second on wJiether the ulcer has tievelopcd more toward the 
anterior or toward the posterior wall of tlie gnstrojcjiiMl 
anastomosLs. Wliere a retrocolic anastomosis ha.s been per- 
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formed, penetration of the colon n? probable (fig. 91), if the edge 
of the opening in the mesocolon has been sutured close to the 
anastomosis. Under these circumstances a gastrocolic fistula 
might conceivabi}’ develop, though I have found no report of 
any in the literature. 

According to the location of the ulcer, there may be penetra- 
tion either into the left lobe of the liver, into the spleen, or into 
the retroperitoneal space, in which ease the splenic artery will 
be in dangerous proximity to the ulcer crater. 

There is no need to include in this brief anatomic survey any 
discussion regarding those jejunal ulcere, in the slnct sense of 
the tenn, that are located on the afferent or the efferent loop 
but at a considerable distance from the anastomosis proper. 
Although they too represent a positive indication for the 
radical operation, from the anatomic point of view they do not 
present any technical diffictilties. 

The various aspects of the surgical management of marginal 
ulcers, sucli as the question as to the most opportune time for 
operation, and the many technical problems, ha\’e produced a 
sizable mass of literature. 

A few’ reports have appeared claiming satisfactory re.sults 
from a prolonged regimen of medical treatment. Mo'^t sur- 
geons, however, have not been favorably impressed It is onh- 
natural for patients wIjo suffer ulcer relapse after a first opera- 
tion to resi<.t the suggestion of further surgery. Thej' first seek 
a cure by medical means^ but usually without success, even as 
regards relief of sj'mptoms. The prosjxjcts for medical cure in 
marginal ulcer are verj’ slim indeed as compared to the outlook 
in gastric or duodenal ulcers. Nevertheless, manj’ surgeons 
recommend that a trial of meticulous medical treatment be 
made, in the absence of .such indicationc for prompt inten-ention 
as evidence of free perforation, repeated hemorrhage, or pene- 
tration into the abdominal wall. Strict dietetic and careful 
medical treatment and bed rest will often result in improvement 
but resumption of normal actiWties brings on renewed sjTnp- 
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toms. Such ob'jervations have led to the practice of submitting 
patients with marginal ulcers to an extcntled period of medical 
treatment in the ho-^pital before operation. Tliis often reMilt.*? 
in regression of signs of perforation, or decrca«c in tlie size of the 
mas.s, thus decreasing the operative risk, and lowering the 
mortality rate for the radical operation. 

At the same time it must be admitted that altliongh extensive 
resection is the most rational teehnie to apply in the marginal 
ulcer case, the risk is materially greater than that of subtotal 
gastrectomy performed for gastric or duodenal ulcer. This fact 
has weighed lieavily in the balance against favorable surgical 
judgment of the method. 

Yet experience has prove<l that in cases of marginal ulcer it Is 
only the radical technic that gives us any reasonable as.suranco 
of a permanent cure. Many attenipt.s at cure liavc been matle 
with palliative methods or with technics limited to the local 
lesion. One frequently U'cd con‘-ervative procedure is that of 
excision of the marginal ulcer itself. The stomach and intes- 
tinal avails may tlien be reunited or the loops of intestine con- 
taining the ulcer may l)c resecte<l and the anastomotic opening 
in the stomach separately rlo‘«d, with or without addition of 
a new gastro-enterostomy. Unfortunately, none of these meth- 
ods, including that of Estes (fig. lOJ), has proved satisfactory 
Bohmansson, van noojcii, also Strauss, Bloch, and Friedmann, 
and Balfour have all reported to this cITcct, and this has also 
been our own experience. 

It has also been suggested that the marginal ulcer should be 
left undisturbed and a new gaslro-entcrostomy performed 
Healing of tiie original marginal ulcer docs often follow, along 
with progressive cicatricial slninkagc of tlic anastomo-iK aper- 
ture. But after a variable period a new ulcer inevitably devel- 
ops at the site of the second anastomosis (Stran«.'«, Bloch, and 
rTiwiwiWww, OeblecVvVT', TiiompsWk wwd SslcwwtlV 

Babcock is responsible for the inpjnions propa‘sd that the 
flow of bile be directed into tl»e stomach, in order to neutral- 
ize the gastric juice and thus permit healing of tlic marginal 
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ulcer. However, a case reported bj' Walzel indicates that cho- 
lec}’stogastrostomy cannot be relied on to achieve the desired 
result. A marginal ulcer developed in his patient some time 
after simultaneous cholecystogastrostomy and gastro-enteros- 
tomy had been carried out, and at the second operation it was 
definitely demonstrated that the anastomosis between the gall- 
bladder and the stomach was functioning. It was remarked 
early in our discussion that the assumption that gastro-enter- 
ostomy would permit neutralization of the gastric by the 
duodenal juices could not be substantiated. Examinations 
showed that the intestinal juices do not con.'sistently reduce a 
hj-peracidity. This is equally true of alkalies given by mouth 
in the customary manner. In fact, intermittent administration 
of alkalies at times causes reactive further increase in acidity. 

The most effective of the palliative methods is still that pro- 
posed by von MikuUcz-Kau«ch in 1S99, namely, of putting the 
stomach and ulcer at rest by performing a jejunostomy. 

Straus.?, Bloch, and Friedmann, Enderlen, LamSris, and 
also Friedemann have shown that healing of the marginal ulcer 
may result, but al.«o that a relapse promptly follows when the 
jejunal tube feedings are discontinued. Consequently the 
value of jejunoi^tom.v is limited to amelioration of the local and 
general condition of the patient preliminary to his undergoing a 
radical operation, thus lessening it.s difficulties and risk.®. Oc- 
casionally this period of preparation bj* jejunal feeding must be 
extended over two or three months The .'secondarj' resection 
should be carried out a® .®oon as the jejunal fistula has com- 
pletelj- healed after removal of the jejuno^tomj- tube — usually 
a matter of two weeks or Ic«s. A longer inter^'al involves the 
ri-sk of recurrence of the marginal ulceration. 

The program of prcliminaiy* jejunostomy has various draw- 
backs from both practical and economic standpoints. The 
schedule and formulation of feedings must be organized and 
supervi«ed ^ith great care, and a rather long period of hospitali- 
zation i® required, unless the patient's means permit of treats 
ment in liis home. In anj' case, the length of time needed for 
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this preliminarj' care militates against universal application of 
this measure. 


Tt\’o Stage Resection 

The following procedure not onlj* provides a means of more 
immediate and specific preparation for the radical operation, 
but also puts the ulcerated area at rest. This preliminarj* op- 
eration consists in sealing up the upper one-third of the stomach 
(along the upper resection line of the radical operation) and 
anastomosing the resulting stomach pouch with the jejunum 
(fig. 94). 

The individual steps are as follows; Through a left parame- 
dian uidsiou, the distal segment of the anastomotic jejunal loop 
is identified and a 50 cm. length of it brought forward. The 
gastrocolic and gastrohepatiV ligaments are then divided by a 
3cm incision toward the upper partoftlieir gastric attachment 
The blades of a Petz clamp are introduced through tliis opening 
in tlie ligaments (fig 92) and adjusted to the stomach wall, and 
its double row of clips is inserted in the usual way, injuring a 
w’atertlght closure (fig. 03) 

The forceful clamping destroys the mucous membrane be- 
tween the two row.s of clips, providing the necessary condition^ 
for development of a fibrous septum permanently separating 
the stomach into a proximal and a distal portion If the gen- 
eral condition of tlie patient is too poor to permit of a longer 
operation, transection may be omitted, the final step being tliaf 
of coxering the clamp furroxv with .scro«erous sutures. How- 
ever, as a rule it will be expedient to undertake the tran- 
section between the two rows of clips, followed by the standard 
invagination of the stumps (fig. 94).* 

• Although we have never been obliged lo omit the transection in case* of 
marginal ulcer, it geemr d desirable to do so in several cose? of inoperable ste 
notic and ulcerated canter of thepjloruv, nhcresetilingof the upper half of the 
stomach was eomimicd «iCh gastroenterostomy. Our purpose here n.w to 
stop the intolerable regurgitation of necrotic material. Autopsy in one such 
ease, more than eight montlie after operation, revealed complete scaling off 
at the line of the clamp furron , nith practically all the clips still in place. 
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After inverFion of the stumps the anastomosis is constructed 
beU\een the previously withdrawn jejunal loop and the proxi- 
mal stomach segment. The anterior gastric wall umally pre- 
sents a larger available space for this than the posterior wall 
A Polv’a-Mayo anastomosis is not advisable because of the 
narrowness of the space available between the proximal and the 



i'lGa. W-95. Tno SrAOt ItADicit OrcR^nov ron 0 <stroxejvxal Vlceti 

Fig. 94. Situation on completion of first stage Lines of rejection in 
coming second stage are marked. 

Fig. 95. Condition after resection of slomach, first part of ditorlenum, and 
jejunal looji. The jejunal anastomo«ii’5 can be marie eitlier en<l to end 
or (irwcrO end to side above the entero ana'^tomosis establL«hed in the 
first stage. The latter procedure is indicated when the tno jejunal 
openings are disparate in size 

distal portion of tlje .stomach. In accordance with our practice 
in anastomo''e.s involving a long inte'«tinal loop, an entero- 
anastomosis is aKo performed (fig. 94). 

The entire procedure take.s little time, does not require ex- 
tensive ligation of the me^^nterv', thus puts a verv* .flight addi- 
tional .strain on the patient, and by means of it one step of the 
subsequent radical operation is completed in advance. After 



no 


TECHNIC OP nESECnON 


three weeks, whicli is uswally the optimum interval, the second 
operation is performed (fig. 95). 

Tlie prelirainar 3 ' operation described abo\’e alwaj’s produced 
immediate cessation of ulcer pain, wlilch liad often been verj- 
severe, and although the ulcer itself was never found to have 
completely' liealed during the tliree necks, the size of tlie ulccr- 
tumor had alwaj's diminished considerably. In tlie second 
stage (resection) it is advisable to enter the abdomen by a 
right paramedian incision. 

Radical Opeiutiox fok Madoinal Ulceh Secondary 
TO Anterior Gastro-Enterosto.mv 

Local signs and symptoms in the abdominal wall sucli as pain, 
tenderness, and swelling are usiiallj' sufficient to indicate a 
penetration in this direction from ulcer of an anterior anastomo- 
sis. The abdominal incision is located in siicli a way ns to open 
tlie peritoneal cavity' beyond the lateral border of the mass. It 
is not necessary' or even advisable to excise tlie whole ma.«.s, for 
the resultant loss of muscle and fascial lis«aies is apt to prevent 
satisfactory abdominal wall closure. Tlie adhesions between 
the anastomosis and the abdominal wall are separato<l by blunt 
dissection until it is possible to grasp tlie mass with a strip of 
gauze and than dissect it completely free (fig- 97), leaving the 
ulcer crater undisturbed in the abdominal wall. The pcrfoni- 
tion opening into the anastomosis is provisionally closed with 
Allis clamps. Except for the<e steps, the procedure is hlcntical 
with that of a typical re.seclion. 

Section of the alTerent and clTcrent segments of the anasto- 
motic loop is now undertaken (fig 9S) If it is found that a 
decomprc.s.sion entero-ana.stomo«Ls u'as performed at the pre- 
vious operation, and if it isofRufiieicnt diameter, tlie distal ends 
may be closed. Othcrttlsc an end to end anastomosis of the 
distal jejunal stump.s is made (fig 99). Standard resection of 
the stomach completes the operation. 

If the original duodenal ulcer has, in healing, produced tliick 
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Fig Procedcre i.v PEnronttio.v op Anterior ^all i.v Jejl-xal 
Peptic Ulcer (Exterwl Fi?rLL.\) 

Incision tlirouRh all layer® of alxlominal wall, encircling inflammatory 
mass. (/n«rr< show s line of abdominal incision) 

pc.'ir tissue, it may be (luite difficult to tfis«cct out tlie duodenum 
adequately. In such eases, lioTvever, very marked stenosis is 
the rule, and if one b careful to determine the exact location of 
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the former legion, it will lie found that the lumen to he sectioned 
and closed is verj' small at this point. 

Cauterization and, when possible, suture closure of the 
ulcer crater is carried out before suturing of the abdominal 
wall. 



I’lo 97 PnocEDCBE IV PKBFonATiov or Avtehior Wall iv Jeji'sal 
PkPTIC tJLCEH (EXTKICfAL riSTfI.A) 

The entire mass, toReflicr with the adticreot gut and slnnwch, is ens- 
cerated from tlie abrioraen 

If tlie penetration involves the lower surface of the liver, the 
first step iiere al«o is to separate the tumor from tfie organ 
BeoaiLse of tlie possibility' that some of the larger bile diict.s 
within the Ii\er tissue may lm"e Ijeen eroded, it is bc't to leave 
a tampon in position for a few days. 
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Fig, 08. Proceduhe in per- 

FOR.VTION OF ANTERIOR 
Wall in Jekjnal Peptic 
Ulcer 

Extent of resection. Since 
there is a previously estab- 
lished entero-anastomosis, the 
cut ends of the afferent and 
efferent duodenal stumps may 
be clo«ed 



Fio. 99. Procedure in Pzrfokation of Anterior Wall in Jejunal 
Peptic Ulcer 

Final vnew after resection, closure, and an3stomo«is 
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If there lias been complete perforation of the abdominal wall 
(i e., external fistula), the method usetl U the same as that em- 
ployed for a gastric fistula of tlie f>ame tj-pe The fistulous 
tract is excised, this involving sacrifice of a certain amount of 
muscle, fascia, and peritoneum (fig, 90) If the stomach Is ad- 
herent to the fistulous tract, it is usually freed without difficulty. 
Similar freeing o'f the small intestine, which is usually exten- 
.sively adhei-ent to the abdominal wall, is tcciioiis and must be 
done with great care. Tlie afferent jejunal loops should Ijo 
completely nsualized by extension of the incision downward if 
necessary. 

R.VDIC.4L Oper.\tion FOR Marcixal XJlcer Secoxd^uv to 
Posterior G-sstro-Exterostouv 

Among the various anatomic situations that we are consider- 
ing, it is only in two that more than minor tecJmical difficullies 
aie encountered. Tiiese are (1) marginal ulcer in a po-sterior 
gastro-enterosfomy anastomosis, and (2) marginal ulcer devel- 
oping after gastric resection has been carrie<l out We shall 
now discuss the first of these. 

In this situation, if there has not liccn very deep penetration, 
it is possible and desirable to approach the anastomosis from the 
anterior aspect Free acccs.s to the anterior .surface of the meso- 
colon is first assured by a wide division of the ga-strocolic liga- 
ment The mesocolon is then separated by blunt and sliarp 
dissection from its attachment to the stomach and/or jejunum, 
as closely as passible to these organs, to avoid damage to large 
blood vessels. If it is then found possible to clear the whole 
circumference of the anastomosis, the further steps ore the same 
as in the case of ulcer located on an anterior anastomosis (figs. 
97-99) Attempt is often made to avoid resection of tlie anas- 
tomotic jejunal loop (fig. 100), but the lumen is usually insuffi- 
cient for adequate function. The tcdinic proposeii by Lahey 
or Estes maj- prove successful in obviating jejunal loop rc-ec- 
tion (fig. 101). 
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Pio. 100. L.\nET’& Method op Takin'o Dow's GAsxRO-EXTERO&TOiiT 
•wiTHOET Complete Tiunsection or Jejcsem 
Only a fraction of the entire circumference of the jejunal w all is removed 
and the me«enterj' remains mtnet. Clo'ure of such an opening into the 
jejunum leaves the caliber greater than it was originally. 

(From Lahey, F., and Marshall, S : Surg , Gjnec & 01>-t 76: 041, 1043. 

Pemn*sion Surgery, Gyn(cofc>gy and Ob^Ulna) 



Fig. 101. Estes OpehsTION for Dismsstusg Gistko/eji.'skl Retrocolic 
A stsToiiosis IS Jejcsal Peptic Ulcer 
Tliere is a general agreement tliat tliis t^Tie of conscn'ative procedure is 
inadequate and commonly leads to recurrence of the primarj’ ulceration in 
the stomach or duodenum. 

(From Ef-tes, W. L., Jr : Ann Surg. 00: 250, 1932. 

Courtesy Annals of Surgery) 
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WTien this resection is undertaken, it is very important to 
sever the mesentery directly up to the intestine. Otherwise the 
blood supply of the remainder of the loop, especially tlie alTerent 
segment, everj’ centimeter of which i*? of great value, will bo 
jeopardized. It is best to avoid the u«e of clamps in reuniting 



Fig 102 Procedvbe ix Peptic Jejcnaj- Ulcer wntu Jejivocouc Fistvla 
The jojunal loop has been transected |>roTiinally niui fii«t.illy to the ulcer 
and lifted upward, exposing the wall of Uie crater, wincii ts opened witli a 
diathermy needle 

tlie afferent and efferent segments, so that one may make ‘•ure 
from the degree of bleeding of the cros.s-.sectioncd gut and from 
Us surface appearance that there will be a proper blood supply. 

If deep penetration has taken pbee, the technic .similar to 
tliat u«ed for penetrating gastric and duodenal ulcer.s. 

After the crater has been exposed, the adherent stomach or 
jejunum is separated from the ulcer margin by blunt dia«ectlon 
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or scissors, knife, or diathermy needle (fig. 102). This step 
reduces tiie danger of dama^ to surrounding structures. As 



Fia. 103. G.^strojejunal Ulcer Followinq Retrocouc Anastomosis 
After adequate padding off of the surrounding Auscera and closure of the 
duodenum, the devasculanzed stomach is opened longitudinally on the 
posterior v>aU close to the anastomosis. The ulcer is thus vi-«ualiied 

soon as the stomach is opened, it should be suctioned clean and 
plugged with gauze. 

It is ustiaily easier to open into tho ulcer crater directly from 
without than to approach it from vrithin the inte.stinal lumen. 
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The exploring finger, after locating t!ic center of the ulcer, 
pearches for tlie point of Jea-^t density of tlie atlIic->ion'« between 
the anastomoMS and the penetrated vascus. Tlic-e adhoions 
are u=ually more den«e and impermeable, tlie nearer the ulcer 
lies to tlie ligament of Treitz. If tlicy are very unyielding, an 
inebion should be made in a clear spot on the ‘•tomacli or jeju- 



Fio KM. CUhTROIEJCSAL ftCER lotLOWlSC ReTROCOLIC AVI«T0M09I3 

With the finger in the lesew sae, the anastnmems is pu«liwi tipnard nnd 
made prominent The anastomosis is then taken down from nithm under 
direet vision. Tins rather messv proeeiJurc of opening the stomach and dis- 
secting from within is often advisable in onler to aiDid inj’iirj’ to important 
surrounding structures 

mim near tlie anastomosis, tlie ulcer then brought into direct 
ifision, and separation of the crater undertaken by this route 
(figs. 103, 104). Occasionally it b unavoidable, in the maneu- 
vers used to free the anastomotic area, to apply rather brusque 
force in pushing or pulling. Wttliin safe limits, speed is gained 
tiieTe\)y. 

The normal anatomie relations are often }<o much altered that 
large vessels cannot be identified b}* their position and the oper- 
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ator must rely on palpation. The placing of any ligatures en 
masse ^ liazardou‘5. The middle colic artery especially apt 
to be injured; if po'-sible its cour^ -should be determined early 
during the operation. Excision of the ulcer crater is unnece.s- 
sary, no matter in wliich \iseus it Is imbedded, nor need it be 
cauterized or sutured. 

It is important to ha\-e available a sufficient nidth of the 
peritoneal covering of the afferent, i.e.. the proxi/na/ jejunal loop 
Tins \\i\{ be found to be inadequate if the surgeon who per- 
formed the previous gastro-enterostomy used too short a loop 
or if the mesentery of this loop Ls .scarred and .shrunken It is 
vrisc to make sure, early in the operation, that the afferent seg- 
ment of the jejunal loop .still covereil by serosa n-ill be long 
enough to permit a satisfactory end to end union with the 
efferent segment. Regarding tliis important detail, when tlie 
popular “gastrojejunostomia retrocolica ^erticalis” of Kocher 
Is used, an especially unfavorable situation develop- in oa«e.*j of 
marginal ulcer, in nhich the duodenojejunal flexure commonly 
forms part of the anastomosis. It is essential here to extend the 
resection as far as up to tlik flexure (fig lOo) When, as is 
usual, the retroperitoneal space is filled with scar tissue, proper 
end to end union of the jejunal stumps is likely to be impossible. 

The following technic solved tliis problem for u-> in 3 such 
ca.«es. The duodenal flexure wa.® first closed off. Then, a?, a 
precautionary mea.«ure, the margins of the duodenojejunal 
flexure aud the ligament of Treitz were sutured together The 
other jejunal lumen was then invaginated, and through a slit in 
the mesocolon, the jejunal loop was approximated to the ante- 
rior wall of the first or second portion of the duodenum, and a 
side to side ana.stomosis was made (figs. lOG, 107). 

In a discus.®ion dealing with tliL® technic, Basset maintained 
that it would be .simpler in such cases to mobilize the third, 
retroperitoneal portion of the duodenum and anastomose it 
with the jejunum. Clairmont worked out his “mobilization of 
the duodenum from the left” with the object of making the 
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loA\er .segment of the duodenum accessible for anastomosis. 
Lahey emploj-s a similar method {fig lOS) But when, as in 



Fig 105 Resection or RrnifK.oucJEjrN vl Peitic Ulceu 
Step 1 Lines of resection wlien the afferent jejunal loop !•» so short tint 
after its tlis-soction no reluibtc anastonio«a'» with the efferent loop can l»c per- 
formed {Inscrl shows level of tranjectionof afferent loop, coinciding with 
ligament of Treitz) 

some marginal ulcer ca«cs., the inflamnuitory infiltration extends 
far into the third portion of the duodenum, attempted mobiliza- 
tion mti'-t result in damage to the infiltrated duodenal wall 
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In our experience, radical treatment of the.«c capes requires 
the application of some such technic as the one we have used, 
as described above. It should be added that the obvious way 
to assure normal duodenal juice drainage after the postpyloric 
transection of the duodenum, is to anastomose the duodenal 
lumen either side to end or end to end with the efferent jejunal 
loop, as illustrated in figures 106 and 107. 



Fig. 106. Resection of Retrocouc Jejc.wl Peptic Ulcer in Case of 
Short Afferent jEn;N\L Loop 

Step 2. The afferent loop is closed blind. Tlie ligament of Treitz Ls 
closed over the stump. Tlie efferent loop is al«o clo'-etl blind and then anas- 
tomose<l side to side with the duodenal stump m an antecolic direction. 
(Fenestration shows duodenal-jejunal stoma) Though the duodenal con- 
tents must run uphill, no inconvenience was ol»erved m cases operated m 
tins fasliion. Entcro-anastomosis is performwi to relieve the burden of the 
jejunal end 

The exact condition of the primary gastric or duodenal ulcer 
should ahvay.s be investigated. In caMi it is found not to 
be healed, it should be included in the resection; this fur- 
ther prolongs a long operation, especially in duodenal ulcer 
One Ls often inclined under tlie^ circum«tanees to leave tlie 
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ulcer “as i-?,” after pcrfonning prepyloric rejection, in the 
knowledge that tlie problem is solved for the time being at least. 
But it should be realized that when a marginal ulcer has once 
occurred, there i® alwaj’s a marked tendency to relapse. The 
Finsterer operation in itself is \'er3* frequently followed by post- 
operative jejunal ulcer. It is often advisable when this method 
of rejection has been used, to perform a subsequent operation, 



Fic 107. Resectiov of Retrocouc Pephc Ulcer in C^sb of 

fTnonx Afferent Jejvnal Loop 

.^ItcriLite procedure Inslead of blintt closure of the tluodcna! stump 
and efferent jejunum, a connection of their lumma is made by end to end 
retrocolie nnastomosi* 

after from one to two months, for removal of the prepyloric 
pouch (p 96). 

A cogent reason for carrjing out extensive a ga«tric rejec- 
tion as po«.sib!e for marginal ulcer is the desirability of producing 
lowered acidity or anacidity It should be appreciated that 
the ine\'itablc gactriti'i found in ‘•uch a stomach (p 99) F al- 
ways accompanied by marked lij'peracidity. Kven after rc'cc- 
tion the gastritis in the residual stomach heals slowly, and some- 
times <loes not subside. 
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It Ls immaterial whether the Billroth I or Billrotli II technic 
is used in the further steps of the operation. But in most cases 
the small ga.stric remnant cannot Iw manipulated .sufficiently 
for the application of the Billroth I procedure. 

Our OUT! experience is limited to the Billroth II method, as 
modified by Polya. The anterior anastomosis was always made 



Flo. 108. Laiiey’s Method of Tr.\nsposixc Short Proximal Jejcn^^l 
Loop AFTER DiSMWTUNO OF GASTR0-E^■n:B05^0^^T 
The parietal peritoneum about a short jejunal stump has been cut. Tlie 
short stump has been inverted and is being pushed lieneath the mesentenc 
vessels, when! it can be pulled through the right mesenteric peritoneum an<i 
anastomo«ecl to the distal end of the jejunum. 

(I’rom Lalicy, F. and Jfarshall, S : Surg , Gjmee. Obst 70:641,1943. 

Permi$fion Surgery, Gynecology and Oh^Utnes) 

and followed b}’ an entero-anastomosi^. Although the alkaline 
duodenal juice is diverted from the gastrojejunostomy by the 
cntcro-anastomo‘«is, it maj' be repeated that nc do not believe 
that this is nece^ssarily a definite disadvantage. There can be 
no doubt, however, that in taking the strain of pos.'^ible over- 
distention from the duodenal stump, the entero-ana«tomo«Ls 
serves a very useful purpose. 
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A protracted period of aiony 0 / the gastric remnant and the 
anastomotic loop often follows the operation for marginal ulcer. 
This attributable to the repeated manipulations as ^ell as to 
prolonged anesthesia, whether general or continuous spinal 
Fluoroscopic examination lias shonii no perceptible peristalsis 
in the overdistended gastric remnant, or in the equally dis- 
tended first jejunal loop, for as long ns sixteen day.s after 
operation. This warrant.s a supplementary jejimostomj/ in 
these eases, so that oral feeding may be omitted for the first 
three weeks. 

Radical Operation for Maroixae Ulcer 
Following G.^strectosiy 

The technical difficulties encountered in re«cction for a mar- 
ginal ulcer that has developed after gastrectomy are the more 
troublesome, the smaller the stomach .'•egment left at tJjo pre- 
vious operation. On opening the abdomen, it is important to 
estimate as accurately as possible from the anatomic picture 
what obstacles will have to be overcome in performing the new 
radical operation. If certain unfavorable factors arc obviously 
present at the outset, our standard radical plans must be modi- 
fied accordingly Such factors arc (1) invasion of the whole 
remnant of the posterior g.a.stric wall by the ulcer, (2) extensive 
penetration into the left lobe of the li\'er, into tiie spleen, or into 
tiie <Uaphragm It is important also to determine from the 
anatomic picture before us wliether a Finstercr operation lias 
previously been performed, as F frequently the case when 
lie are dealing with marginal ulcer following resection 

The prepyloric remnant of the antrum may be found to be 
densely covered by adhesions Occasionally its excHon will 
.suffice to cure the hj-perirritability of the fundus tliat has been 
the primary caii«c of the iilceratioii After excision of the re- 
maining antrum and closuie of the duotlenum, a jejunnstomy Is 
performed. The prolongwl period of ga'tric rc.st thus .secured 
may lead to permanent cure. One ca«c, among four reported 
instancc> that illustrate this Mtuatioii, is described on page 90. 
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In every case, before the radical operation for a post-Finsterer 
marginal ulcer is undertaken, the above described procedure 
should be given a trial. If clinical -«vmptoms and X-raj’ en- 
dence of ulcer persist after two months of jejunal feeding, or if 
they recur after withdraw’al of the jejunal tube, the radical 
procedure should be resorted to This became necessary' in 
one of our cases. 

The resection of the anastomosis and the adjacent gastric 
remnant is best begun by dividing the afferent and efferent 
segments of the jejunal loop. The proximal segment is usually 
long enough to permit of a subsequent end to end union witli 
the distal segment; thus the difficulties caused bj' too short a 
loop, wliich is often found in the ease of marginal ulcer of a 
posterior gastro-enterostomy arc not encountered. 

Xext, the gastrocolic and hepatogastric ligaments are de- 
tached from the stomach, from a point above the anastomosis 
to one a short distance below the cardia, lea^^ng only a small 
area of stomach with its ligamentous connections intact. The 
anastomoris is then freed by blunt and sharp dis.«eetion. If 
there has been con«iderable penetration, the ulcer crater should 
promptly be approached from without and freely exposed to 
view from both aspects, in order to facilitate the further ma- 
nipulations. 

After the jejunal stumps have been reunited, the new ga.stro- 
jejunostomy i^ made and the ulcer crater is packed; the final 
step, if desired, is the construction of a jejunostomy. 

The small ga.stric remnant may become the seat of further 
ulceration later on and surgery may again be indicated, either 
because of severe pain that does not yield to medical treatment, 
or because of hemorrhage (p.9S). Under the.se eircumstance.s the 
possibility of a penetration into the diaphragm near the cardia 
must be reckoned with. If it is found that dense scar tissue 
around the e^^ophagus will not permit of ana.stomo^is with the 
jejunum, thoracic approach must be substituted for the ab- 
dominal route. The appropriate technic was described in 1937 
in the publication of a ca«e of bleeding ulcer of the cardia. 



12C 


TECUNIC OP IlESECnOX 


If the marginal ulcer has penetrated deeply into the retro- 
peritoneal space, it may not be feasil)!e to do a resection at all — 
n which case, if the gastric remnant is small, a preliminary 
jejunostom}’ is performed. If there is a larger gastric remnant, 
the following palliative procedure may be used, mtli tlie ad- 



Tio. 100 Pallutive Resechov in Jejcn'al Peptic Uuter after 
Inadeqcate Castkic Rebection 

In view of tiie wule area of iienetmtion, mclieal removul of the ulcer seems 
too hazjrtlous. The stomach is flcva«c«lanzeil ami a large jjortnm ctci<0(J, 
as e\idcnt from tlic resection lines. The distal eml of the stomach adjacent 
to tlie ulcer is left in situ 

vantage that it obviates mobilization of tlio jejunum and 
stomach. 

Stage 1. Tlie .stomach is dmcicrl at a point about .3 cm. pro.xi- 
mal to the ana«itomosi->, and after ligation of the alTcrcnt 
vcBj-els, as large a portion as practicable i>. rejected 
(fig. 109). 
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Stage 2. The muco':a of the distal gastric remnant is excised 

(fig. 110). 

Stage 8. The distal gastric remnant is closed with two rows 
of invaginating sutures, the omentum being included for 
reinforcement (figs. Ill, 112). 


Figs 110-112. Pallhti>t Resection in Jejunal Peptic Ulcer after 
Inadequate Gastric Resection 

Fig. 110. Sleeve resection of mucosa and submucosa of remaining portion 
of stomach. 

Fig. 111. The mucosa is excised and the mucosal stump clo'secl by con- 
tinuous catgut suture. 

Fig. 112. A noninverting continuous seromuscular suture is placed to 
cover the mucosal stump 

Stage 4. A new gastrojejunostomy and jejunojejuno«;tomy 
are established. 

Thi«: procedure Is not properly termed “radical,” and the 
ulcer is not rejected. But under the given condition^, it is 
justified by the decreased operatix^ risk. 
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Gastrojcjttnocolic Fistula 

Any of the \’arious of marginal ulcer may break into 
the lumeii of the colon, pnxludng the serious clinical picture 
accompanjing a gastrojejunocolic fi«itula Beeau'e of its 
location, an ulcer of the posterior anastomosis is especially likely 



Tio. 113 PraiFFER’s Two Shoe OPERmov for G*STnDJI:Ju^ocouc 
f^srcLA 

Singe 1. Exploration of lesions* ascendinf; loop toloslomy 
(rromP/eifTcr,D B.,andKM»t,E.M ,inDancroft,F \r Operatircsurgerj-. 

Courtcty D. A'ppicton-Century Co ) 

to produce this complication. The hj*mptomatology need not 
be described in detail, but it should be remarked that symptoms 
may be minimal for quite a period, especially if the fistulous 
opening is small, permitting only gas> to pa«s from llio colon 
into the stomach. It is noteworthy that occasionally the 
patient's pain is relieved by the break-through, and even healing 
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of the ulcer has been kuomi to result. In one such case the 
fistulous tract was found to be completely epithelialized and the 
ulcer healed. I have been unable to find any report of spon- 



Figs. 114-15. Pfeif- 
fer's Two St\ge Op- 
ERVTIOX FOR GaSTRO- 
JEJUSOCOUC Fistcw 
L = loop colostomy 
J •>» jejunostomy 

Fig. 114. Stage S, 

method 1. Excision 
of fistulous tract nith 
repair of defects. Je- 
juDOstomy optional. 

Fig. 115. Stage S, 

method 2 (preferred). 
Partial gastrectomy, 
excision of fistula, re- 
pair of jejunum, res- 
toration of continuity 
(Polya). 

(From Pfeiffer, D. B., 
and Kent, E. II., m 
Bancroft, F. W.: Oper- 
atix-e surgeiy. Courte- 
sy D. Appleton-CetUury 
Co.) 


tancous healing of a gastrojejunocolic fistula, although theoreti- 
callj' tliLS might occur. 

Operation is indicated as soon as the diagnosis i« estabIHied, 




Figs. II&-17. Maxagemevt of G.%stiwmeicnocouc Fistcla Acconoisa 
TO Laoet 

Fig. lie. Sla^e /. Tlie is cut off close to tlic ileocecal val\e, the 
proximal end turned in, and tJie ileum an.a«tomoscil Laterally to tlie 
descending colon. The terminal distal deal segment is tiimeil in and 
dropped back into the abdomen to remain until tbe second stage of the 
operation. The slunlcd area represents tlie block of colon, jejunum, 
stomach, and diiodenuQj toberemoaeilin thesecoml stage. 

Fig. 117. 5 completed. 

CTrom Labey, F., and ^larsball.S . Surg ,Gynec. A Obst. 7<7; Oil, 1013 
C'ourUsff •S'Hiyrry, Gynecoloff^ ond ObiUlrici) 
130 
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iiitli the primary object of closing the communication between 
stomach and colon. There is no rationale in performing a 
jejiinostom}', despite the poor nutritional state in i\hicli such 
a patient comes to operation. 

It is more logical to undertake a preliminary procedure bj’ 
which the intestinal contents are diverted from the fistulous 
tract. However, establishment of a cecal fistula — a proposed 
measure that we have tried a few times — is not completely 



Fro. 118. Extent of Resection in Maiigivvl Ulcer ^a'd Gvstrojeji'vo- 
COLIC Fistcl.\ with Rniim or Obstkvcted Portion of Colon 

effective in achiering this. Xeitlier the entire intestinal con- 
tents nor even all the intestinal flatus will escape i-ia a cecal 
opening, as experience has shown. An artificial anus con- 
structed from the ascending colon (Pfeiffer) operated more 
efficiently in this respect, and repre'^nts the method of choice 
(figs. 113-15). 

Lahey tran'^cts the last loop of the ileum and then establishes 
an ileosigmoidostomy, as a preliminary step (fig. IIG). We 
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aie inclined to agree wth Pfeiffer’s criticl«im of thi«! wlicn he 
saj-s: “Such exclusions do not completely exclude, since it has 
long been knorni that colonic contents, at r\hatever point 
introduced, pass readily backn-artl and fill tfie entire colon . 

In the second stage, Lahey removes the remaining terminal 
ileum and the colon beyond the fistula. He then eliminates 
the anastomosis, or, if the patient’s condition inll permit, 



Fig 119 Rshical Oper-stiom roa (^^STBOJEJU^ocouc Fistuu 
F inal view after resection of cc^on, jejunum, and stomach 

resects both the stomach and the involved loop of intestine 
(fig. 117). 

Lahey at hia clinic has demonstrated excellent immediate 
results after this operation, despite the fact, as noted by Pfeif- 
fer, that so extensive a colonic resection adds materially to tlic 
surgical procedure and i« physiologically undc'-irable 
Pfeiffer, in describing Lahey's procedure, has illustrated by a 
drawing that the gastro-enterostomy is eliminated but tlic 
stomacli is not resected. In his latest publication, however, 
Lahey lea\cs no doubt that lie regards .subtotal gastrectomy 




Tig. 120. Radical OrER.\TioN tor Gastrojejunocolic Fistula without 


Resection or Colon 

After »le\-a«cu!arization of the stomach, t!ie colon is peelisl nwaj' from 
the yloer crater, and the re^uUant opening in the colon is cIo«wl transrerseiy. 
Extension of the crater of the ulcer into the jejunal mesentery is visualized 
Tlie ulcer-bearing part of the jejunum is dexTisculanzed (dotted lines indicate 
extent of gastric and Jejunal resection) 

It seems to me, nltliougli I have had no personal experience 
ttitli either method, that tlie procetlurc advocated by Pfeiffer 
must be less drastic and less hazartlous than that of Laliej’. 
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A consideration of the Lahey toclinic for gastrojejunocolic 
fistula raises the question whether it is necessary or oven 
desirable to resect the fistulous section of colon. Our own 
experience has been on the negative side. Among 11 ca«e'>, it 



Fjo 121 riN4L View after Completion op Srconti St^ge of Hadical 
OpEKATIOV for GASTROJEiVNOOOUC rjSTCUV 
In tills ca.<*p the 63«trojeJunocolic fistula w.ss »iniill. In the first “tage, tlie 
Estula iras clo«ed nnd the stomach divided, and anterior ga.'-tro-cntero'tomy 
witii enterri-aiiastomosis was performed In the second stage, reaction of 
the excluded portion of tiie stonmeh wa<! perfurmed. The greater omentum 
covers the invTig!n.atcd area of the cfdon 

(TliH type of two stage procedure is advivdile only in tiie case of a small 
ga«trojejunocf>hc fi.«tuh without extwisive infLimnntoty reaction) 

nas found neces.«ary to resect the fistulous segment of the 
transver.'^e colon in only 2 , and in fhe.'se the indication lay in (he 
steno.'^is of the bowel adjacent to the fistula ami not in the size 
of the breach in the wall. In the first case only a «hort piece 




Fio. 122. Radical Operatjov for Gastrojejiwolcouc F/stdia 
In this case an extensive resection of the transverse colon was obligatory. 
The distal stump was closed and the proximal stump ^%a3 brought out as 
an abdominal colostomy 

brought out as a colostomy. It was later possible to re-establish 
continuity by means of interposition of a pediclecl loop of jeju- 
num (figs. 122, 123). 

In all the other cases the colon fistula could be closed bj’ 
invaginating sutures without causing undue narrowing of the 
bowel lumen (fig. 119). In some, eccostomy had been cfTectcd 
previouslj’, but, as mentioned above, with only slight resultant 
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had to be resected, and end to end union of the colonic stumps 
ndthout tension could be effected (figs. 118, 119). In the 
second case the resected segment was too long to permit this. 
TJie distal stump of the colon was inverted and dropped 
back into the peritoneal cavity, while the proximal stump was 
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Tic 123 ILvoicvl 
Opekattov for Ga5- 

TROJEJCN'OCOUC TlS- 
TtLA 

In a third staRC opera- 
tion III the ea.«c repre- 
sented in figure 122, 
colon continuity was ef- 
fected by n segment of 
small intestine ^Mth ut- 
tiichcii mesonteiy Tlie 
colostomy na^ eloseil 
inlraperitonKilly Ileo- 
transverse colostomy n as 
not ndviAiible beeaii«e of 
the extent of the blind 
loop of >>o»el tiiiit Kould 
lie left (>chind 


unprovcmeiit. A functioninR ceco^tomy after the fistula liad 
been putured was possibly of some x’aluc. 

This conservative treatment of colon fistula (i.e , witiioul 
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transverse colon resection) implies free opening of the ulcer 
itself anil thorough exposure of the colon wall surrounding the 
fistula, ^nth all possible sparing of mesocolic vessels at the 
same time. It is amazing to find that in spite of den'^e scar tissue 
adjacent to the ulcer, the colonic wall itself is regularly only 
slightl3’ damaged and the fistulous aperture is small 
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